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reface to t he omi ng 


an Houſe ; 1 ſhall. ſo- far comply with 
Cuſtom as to-ſay, Thas the following Di. 
rectiong for Surveying, &c. were put into 
ny Hands in M. S. to be . Enlarged, Cor- 
reed and Improved, in fuch a Manner 
as ro make them of General Uſe and 
Eaſy Practice, according to the Modern, 


that Excellent and Uſeful Science. 
How far_ and bow well that Deſign 
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LTH O' there. i little need 


Beſt, and moſt Improved © Methods n 


and Purpoſe bath been purſued in ts 
following . F muſt leave to the In-: "| 
genuous Reader to judge, after 1 have” 
juſt told bim that He will. meet meet” 
1 1 . 


of Song, aw thin v4 of * 4 
rea- 


wie; yet Cuſtom: having made = 
it almoſt. as. nece\[ary as un Entrance to : 
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The Preface. 


with ſeveral very uſeful Definitions, 
Axioms, Problems and Theorems, whol- 
+; new, or at leaſt newly apply d. Here 
will be fond alſo ſeveral new Problems 
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. _ added, mu to the Art of Dividing 
© Land; As alfo.a Nem Method of Sur- 
A veying large Tratts of Land, by Sounds as 


well as Sigbt, byVertue of diſtant Exploſi- 
.ons, firſt ſnvented and Publiſhed by thoſe 
Two great Genius's and Improvers of Na- 
rural Philoſophy,the Learned Mr Whiſton 
_ - 8 
I ſball only add, That to make this 
2 of as General "Uſe" as may be, 
the Reader will | meet with an uſeful 
Collection of all tranſparent Colours pro- 
per for the ' Beautifying Maps, Charts, 
Kc. tebich perhaps may be ' thought 
entertaining to the Curious. But if I have 
F made the whole Eaſy, Natural and In- 
ftruct ive, I have gained my End, and th: 
tF Sairefatfion I aim ot. | 


Fo earls Edward Laurence. 
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Eometrical D. uit ions. ie. 1 
6 — 6 
. Problems, „ 
Deorem ee 
D-aitions of Right Lines apply " to a q. FO: + 
Plane I 1gonometry. 1 
Prafical T. Yfonometry, | e, 45 
Levelig oi Gh?! oh 59 
The Ve of the Line of Numbers. 62 
Mieaſu/ ing. N ES 
21. i ing "eb fers Wok BS R's 
Su veying of Land by the Chain. 97 
Surveying of of Ld. 5 the Plane Table, 131 
din veying Hy the Fb-odolite or Semi ciel. 178 
Dis viding of Lands. | 167 
Rades Statute Meaſure to ' Cuſtomary Mea- 
[nre. 153 
Lob out N- w Lands. 185 
Reducing of Plots. 189. 


APPENDIX: 


Tal ing the Groumd- Plot of a City or e 


tn. 191 
.1 new Method of Surveying a Country or large 
Trafs of Land. 210 


Ti rgarivg Coleurs for Waſhing Mops, 218 
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The Explication of the Signs and 
Characters uſed in the Treatiſe. 


=) if Equality, or equal to. 
> | Majority, or greater than, 
< | | Mmoerity, or leſſer than, 
— |} & | More, or to . added. 
== >ES Leſs, or to be ſubſtracted. 
4 |® | 4gle uſed in Trigonometry. 
+ Therefore. 
I Proportion. 

3 Cole uſed in the Theorems. 


[| 


11 IE 0 2 


2. Iine 18, put a Period after it p. 4+1. 7, deſe 
B. p. 5. I. 24, F. dividing it. p. 6+ J. 23, for theſe, v. 
79. h 7+ J. 28, f. precede. p. 8.1, 21, for another, r. one 
„in t. p. 9. J. 18, r. Octahedron. p. 9. I 23,7. Icoſahe- 
ren. p. 12. J. 21, r. 4 Line. p. 14-1. 9, for whoſe ſides, 
, each fide whereof, p. 16. 1. 17, for are, r. is. p. 19. J. 
„ Angles. p. 20. L 23, r. falling. p. 21. J. 1, r. per. 
Def, p. 22. J. 11, r. 17th Def. p. 23. J. 22, r. Igch 
def. p. 28. J. 23, 7. I th Def. 5. 29. J. 15, for may, v. 
25, P. 31. J. 10, inſtead of for, r. rom. p. 36. l. 3, for 
8. 61. 7. 168. Cr. p. 37. I. 15, for 22 30, 7. 24 30 
35. J. 8, 7. 407.6. 5. 39. J. 2,7, Triangle for Angle, 
29. J. 16, r. Acute Angie b. p. 40. l. 10, for b, 7. bd, 
41,1, 11, for ab, 7. cb. p. 42. 1. 16, for 30,22,7. 39 
:” P. 43. 1.17, for d, r.44. p. 45+ J. 2, fer 8397-62. 9, 
.5'1 /, 29, dele and. þ. 52: J. 12, for 617 82, r. 61 
. 52. J. 28, for 61, 82 r. 6 32, p. 54.1, 12, 
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e the Quarter, P. 63.1, 24, 7. mentioned, p. 7 f. J. 18, 


Word Leductions over the two Right-hand Columns p. 


either of the Products is. 


51,2587. 5. 57. I. 17, r. Marks. p. 60. I. 25, r. be- 


„It is. 5. 72. l. 19, for B r. 8. h. 88. J. a6, ſor 29, r. 
L4. f. 39. J. 9. and 11, for 6, v. 4. p. 969 I. 2, put the 


157 7, 198 inſtead of 19. p. 10 3. I. 17, and 18, lor 
6 0%, r, Rood. p. 104. J. 19, for Roors, r. Rood s 5. 108. 
2% tor Cireumference,r, Circumiferentor, 5. 113. . 
21, 7, placing. p. 127.1 14, r. Fig. 99. b. 166. J. 9, 
Arc, r. Arc of a Circle. p. 167. J. 18, . Circum- 
erentor . p. 169. J. 15, for 455 r. 18. P. 183. l. 1 ᷑UPꝝn 
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i — Valued , with other | Arrificers 
Work; and rt in all its Parts 
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1 He js to! be heard of! when in Lon 
135 1 at Mr Seniex's at the Globe in 
145  Salichoy -Court. 532 
3 . In Wjpter, dec at ſuch 
4 8 be is vot Surveying, Gen 
I teien may have their Sons of 
Shi; Denen Taught Accompts after 
1 
15 


a Natural, Eaſy and Conciſe Me 
tho, with. the Uſe. of the Globes and 
1 1 and all other uſeful Parts of 
FF a Mathematics. 7 


„ 54 —- 


Y WS 44 n 8 
* 


"I * . Te 
Fuge 


SY 
© 

"_ 
in Wo 


- 


CY 
— 


. , a ” p 35." 8 

a . N 0 „ N * 5 . 1 $ + - LOS: : 4 A ; * | - 
SES £5 — * 5 1 f 777 N 3 iF 
#4 x {45 4 8 474 4.91 ++ LF „5 

* ' : * 929 $=MrÞ 

4 18 : + 4 3 2 

65 bs # p Wa F. - $* A . 7 Ty f 

4 3 N 4 2 


. 
—_— wa 4 $70 
% PR - 
o 2 . * 


Lon- 
e in 
ſuch 
Jen. 
0 
aftet 


Me. 


5 and the ; lic: ion OE; 
ordinary Terme: To whieher 


: = 


2 - TheT, oung Surveyor Guide. 
I 


having no manner of Dimenſions: And as 
being indiviſible in every reſpect, the Ends 
or Extremities of Lines are Points. | 
2 RN. 1 A Line has Length, but noBreadth, 
nor Thickneſs; of which there are two fory, 
= vize right ov freight, and curve ar crooked; 
7 AB is 2 freight Line, BC a crooked 
Line. 
3. Ng. 2. An Anglajs theameetirg 2 
Lines in à Point; pbvideſ theftwo 1 
ſo meeting, do nt mike on ſtreight 
As in the Lines AB and AC meeting to- 
the. Point A, make an Angle 
BAC, which is meaſur'd by an Arch of a 
Circle DE,defcribed-from N Point 
A as a Center, and intercepted between 
the Lies, 3 ** 1.85 fora * 
Ak, is ſaid 10 to, „Breuer or 
than another, according as the Arch whith 
meaſures it, contains ad m, wore, ar fem 
of the equal Parts. into which that Gircunt 
175 . poſed to be divided. 
7. which. (gh ned A 
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there are 


three ſorts, viz. Righr Apgled, Atute, and 
ES Guß when 2 Line life deen 
; 5 upon another, it 23 N right Ang les, 


leaweth, to ane f + or . the 


Sh * that is, neither | 
: EY ' 
* &/ 
1 
Fa + 
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m. Tang Gr Guide. ; 3 
Example. | 
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Fig. „L CAB bea fehr Line, ab 
pendicular to it, that is to ſay, neither 
ing towards B or C, but exactly uptight, 
then are both the Angles at od 4, vis. DAB 
and Rag * — — 
90 ers, e = I 
Ge but if x EmeDA — beets . 
Per pendicular, but had leaned towards B. 
(omg bad DAC been an Obtuſe Angle, 
or greater then a right Angle; and DAR. 
an Acute Angle; or leſs then a Right 
4. AFigure is that which is comprehended. 
under a or more — 2 2 
5. A es containe three s 
are called * which Euclid divides, 
with reſpe& either to their Angles or Sides. 
6. Fig, 4. An Equilateral Triangle is these 
which hath-itg4firee Sides ou, Wut Ted 1 
angle ABC. | 


hath two Sides 
AB and AC . He Nen ene 
. fe. Afcelenum, ion Triaggf ing 

ig! 6. A enum, isa'Tri ing 
all the three Sides unequal, as' GH Il. 5 

9. Fig. 7; AReQargled: Triangle, ie th i 
which: bah one right Ang] le, as DEF. 1 


10. Fx. S. An Aub or obeafeRngle# : 
Triangle, is thatwhich' ha > v5 Obtuſe An- 
ele, H as 16H. 28 
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Angle —_. 


5 Fig.s. AplſoſcelesPriungle;is that which 1 
equa}: i As it the two Sides | 
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— 4 


4 > Thing Sdvgpar's Guide: 
. 1. 4 9. An Oxygone, or Acute Angled 
Triangle, is chat Ang les are all 


Acute, 2s ABC; 
1.4 2, Fig- aero ab Tote equal 
as AB. * 
at 


Sicles, and four night Angles, 

r 
bath its: two appolite Sides B bers Wh 

e. AnOblongReQangle having, 
- - - oppoſite Sides equal, and its Angled right 2 
i GB, is calied/a/lobg: Square or Parallelogram, 
FN 2. A Rhomkus id that whoſe Sides 
a all «qual; but: not right Angled, as B. 
14. Feta 13. ARhomboides,s that whoſe op. 
pol ite Sides! and Ang les are equal N 
 themſrlves; but not fight ng led: as 
17. FR. Parallal Lines ate ſuch g in 
ſ the; ſame Plain will neuer meety keeping wy 
1 ine lame giſtance ane from:: the nd | 
$ I A end den r N er 
_—_ Lanpezis « Oden Figures — * 
'. _— under 3. „ 7, or more 8 dd 
1. 2PolyBon n ny 7 
| prom agsy ref * 


®. 1 
93 : 


| | 1 ws : 
"and are called rom the Nuinber * 5 3 
1 | _ 1 Heragone, Hep- 


6, c r 


4 % or 8 e 
* 4 . e 


Sides and Angles are 
ke Far Þ ou bet ; 
ich, 0 e 
19. "Fig. rs, 3 1 
Ing les to he all jak NY 1SA yas RE — 
gone, (B) A e a Heptagont,, a 2 
20. Fi. 13. wy; Figure, „ 1 
ained Ke. one 7 EL 


s called the ane Line only, Mi NN Ee 
pf there is 2 point. A, Which i, lllatoahs. - FE 
99 * 13 All Le 2008 Gow : 
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26. Fig. 17. A-Sepment is a Figure compre- 
hended 5 part of the e 75 
Circle, and the Chord * ing to it, at 
| ECG, by the Chord * 
27. Fg 17. A Sector of 2 Circle is a Figure 
qocitained under two Right Lines, drawn 
vii from the Center A, and the Circum-l| 
* ference. lying between the fame Lines, as 
| 28. Alc Cireu mferences,as alſo like Arches, 
Sins, Tangents, Chords and Secants. are 
propoctionat to their Radii; That 3, if the 
Radius of one Circle be dooble: treble, Cc. 
the Radius of another : TheCircumference as 
alſo likeArehes(7.e. containing the ſame nun- 
ber of degrees,) and their Sines, Tangents, 
1 &c. of the former will be double, 
P treble, Dc, the Circumference | phos 
. oe Sines, Tangent * 41 5 1895 1 
27 40 19. 250 s 2 ine 
rom one Angle of a to 

* = appli e as — 


> | 2 | 
„ 
8 . = Fs * 
{ £3 2% 
; | 4 be | 
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+8 x2 
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* CS: R 
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8 1 « A. 8 
2 25 
5 SS = wer 


2 T. e n are 1 
"third, Son A d betwixt themſelves. 
Quantities be added to tho 
| that: 9 * the Sums will alſo be 
3. IF at Quantities be taken awa * 
whole that are equal, che Remainder wil 
be equal. FIR ws gn. F 


4” 
| * 
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If you add equal Quantities to unequal, . 
* whole will be une qual. 5 


5. It from equal Quantities. take un. 75 
equal, the Remainder will be wo | 


druble 7c. to the ſame Quantity, are equal. 
among themſelves. 
7. Thoſe things woes matally agree to 
* other, are E. 
8. Right Angles are equal to one another, 
9. Parallel Lines have a common Pere 


pendicular., ' 
ADFE RIISEME . 


There are ine fantoof. -Dronalita tions, vis, 


propoſes ſamething to be dene; Buda A 


orem is a ſpeculative Pe 


ties of changs _—_—" W 


ak 


Of Prop ar tion. 


of times preciſely. 


two Quantities one with another, whereby - 
one is ſaid to be bigg 
ether; in which £ ion, that whuh 


proceeds, is called the Anteced At, and the : 
other the Conſeqhent. No 
B4 Thoſe 


oy Quantities that are double, _ qua» 5 


Problems and Theorems; A Problemalways : 1 
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4 FE "os * 
EF 4% 
4D which „ 
. 7 © * £42 208 
are confidered the Affection and he ans 9 
— of 8 
1 . x — 


| Multiplied Magniude, is that which 61 þ 
tains another Magnitude 2 certain Numb 4 3 


Ratio or Wan is the Compariſon of _ 
er or leſs than au. 


Le Thien 8. Suruvgzor's Guidge 
8 Thoſe Quidtities" only admit of Rraſo 
1 enen Tinittiplied may exceed, eac 
#4 01 er wakes > 145. hs 
* * 0 TheHemologitsTerms i m 409 b 
on are die dW Antecedents, ' or 


tu 


(; 1 '4 Fc 685 4 2 f 1718 7 21 : * 1 | 1 N f ih. © 4 "4 
* 85 . f * . fa #* 
. U Reciprocab Figures, tte ſuch as are whi 


13 we compare the Sides of one Figure to t 
"Bs Sus bf- the dcher, and the Anteceden! 
und the Coofequents of the Nraſous ate 
eh r . 
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rock Kid Pisa 5 4 15 9 15 
FP = Fele o which Sap fee all the Rreig 
Times that cn b drawn from the Cent 
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A Cone is à ſolid To x un = 
from a cular Baſrrof rezight Lines, end- 
ing in A called d ertex, or top : 
thereof; and the Artis of this Cone, is 4 
right Line Arayn From the Vetter to the. 3 
Center of the . Baſe , and is called à right” 4 
Cone, if the Aris ben perpendic 4 2 
the Baſe;ifi not; a Scaltne oe. 32 

A Cylinderzis a ſolid: 1 * com 


4 2 cirsular Bag as Me: Code: does A | 
7 right Line end all in an: eqonl Cirels. 

W A Cube is à Solid e e e une, 
II er 6 equal Squares. nt 5 
A Tetrahedron, 1 wlid, Figure cob 2 
„ meet- e under 4 eq al and equila tefally 4 
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b 443 1 A 25 
a The-Tcofedron; e Fr con- © 

ained under 20 al and e 
kr Eran gleg, * l e 5 22.1484 © Pe, 
 Arerght: Beides theſe - fins. 1 Bodies 8 Ne 
ee npoſſible to find any other, i. . 49 formas 


th more regular Bodies than, thele laß; 
three are made of Triangles, one ot 


ures, and ane wi Me oe 2 - * 5 
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' PROBLEM. I. 


o ed a Perpendicular ; hn 

the-Point P. on the Live EN. 
Compaſſes to any ſinall di- 

Foot in B, and with the 

Mar ks D, G. this done, 

es to any convenient 

ſet one Foot in D, and 
| with the other draw the obſcure Arch 


ee theQumipeis al keeping the fame | 


bY 4 = 
f — — 
"4 * — 1 1 
4 7 4 87.4 * 
Q * 
7 8 
N he) 1 Dee, one oot in oĩnt 
: 2 ** 
* 
3 | 


wer in the Point A, 
dhe Line AB, and it will de e 
1 n given Line KN. 29 


PROBLEM u. 


* 1. To raiſe A Perpondicyter DBopos 
15 the 5 AB. Open your Com. 
ordinary extent, and ſetting 
' the N Dy let the other 


The Toung Survezor's Gude. 11. _ 
Side deſcribe the Arch EE, then, lay 7 your 
Ruler to D, and K, draw 'the Line BRF. 
_ from the point B to the Interſectioorn 

draw the Line B g D, which is * I» 
Nase to the Line 8. | | 


PROBLEM Hl. 


Fig 12 70 ke fal «PerpendicolaraE, to the 
given Line. R from the given dint A, which 
1s out of the Line BC; having ſet the foot 
of the C upon A, with any Inter- 
val, deſcribe the Arch BC; which will 
cut the Line RQ at the points Band C 
— divide the Line BC into two equal 


at the own E. LY Line , AE 
Peel to RQ. 1 


PROBLEM Iv. 


- 


* 


Fig. 23. From From a C given; 6 lh 1 
Line D Parall Te 1 
On the Point C * Center, ſtrike anArch-. 
of a Circle cutting the Line AB given i 
the Point A: Then fet the Foot of the 
Compaſſes any where £4 d _m— ; 
from A) in the given Line Ah, as B, and 
with the ſame — ſtrike the Arch D: 
Then take in the Compaſſes the Lengeh 
AB, and puting one Foot in C, dra s 
Arch cutting the © other in the P] By |} 
throngh C and D, draw the Lina CD; 
and it will be paralle} to a 2 1 
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"3p 1 4 7 {PROBLEM 7. . 
1 
1 7 L 

2 a SAG given Tight 1 2 


45 * * 00 eq s, and at Right 
| Angles, Takei e 
ſtance above; hall: the: length of the Line 
+ AB, and letting one Foot in the end 

1 wich. the other draw the Ach CDE, then 
Ks Wich che ſame interval on theCente:B, deſcribe 
- the, 8 FGK, intercepting the. tarmer i in 
F and G. from which e draw. the Liue 


n and 3 it it done. i rely .os 
esl . 
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Fig. 2 Lar BD be the © en Line, E, t 
Point through which the Parallel muſt 4 
place one foot of your Compaſſes 1 in E, and 

open them till the ether foot zoſt touch the - 

Lie BC, and deſcribe the Atchaez with 

the fame; extent: in any part of. the given . 
Line, ſet one, foot of. your: Compalles, and 
ftcike- the Arch D, then through the point 
E aud the ut mol Convezity, of the laſt Ach 
draw the line CK, which)is parallel to * 


IT in and through the point E. 51 1 » : 1 1 $444 7 
Liue | 

15 2 E V1 8 

| Eng. 2 N Triangle cn hole 
wo flew 4G, £ d AB,ſhall be equal/fo the: | 
alle] three ſid D, and F. Sire ov ided- - 
; that any 1 them be 2 21 dhe | 
nake third. Ty | | 


(4 . 
F . 5 
: ZF- * 
. 
. 
, : . 
1 * * 
* 
F , . 
A * 4 1 
+ 
4 s 
F * 
1 Fa» 
” 
- 


— Let 9 * 


| £4 "OR mel cavity 5 1 . 
of 2 th $ * f 
2 e 1 a 01 * 2 4 
IE i * n, e 55 * _ 5 


4 
1 25 
12 15 IT 4 Px 
% 4 a 
2 * . 4 * + * * 3 
# 4 1 4 1 4 5, 
2 i & 4 ip I's 4 111 4 10 4 : . * 
. $4 ; 1 by | wy 
" 2 2 1 4 L 74 4 L : 4 
* N 1 N F 
BIS Fo4%, 740 U oy 
„ F 
* * 1 + * 1 * 
# | ” 2 1 . . #4 
3 e ö 
„ 1 
2 & 4 ; 
n * . =p ” os 1 « 
4 pw SE” s 4 
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Ps. 
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4 * — "ob 5 * 
V 4 r 2 . « 2 6 
<tr yn 0 Runs. ang Wo. ae 2,” . Y * — 
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r PROBLEM X. 


| Fig 28. To make anAn glePACequalto the 

AngleEDFat A the end of the Line ABgiven. 
Delenbe from the Points A and D as Cen- 
ters two Arches BC, and EF, with the ſame 
interval of the Compaſſes; then take the 
diſtance EF, and ſet it from B to C, then 
draw the Line AC, I lay, the _ _— 
and EDF, are equal. 


PROBLEM n 


n. 29. To make a Squard BCDE, «hol 
fides ſliou d be equal to the given Line A 
Firft, make the Line BC, equal to the Line 4 
and on the end thereof at C erect the Pexpe 
_ dicularCD alſo equal to the Line Athen Eich 

the ſame diſtance, ſet one foot in B, flrike 
the Arch K* U. aud en! deſcribe the Arch b, 


* 


PROBLEM x1. ; 
« - 


Fg. 30 To make 2a a ParallelogramARCDor 

one fide e to A and 

This is 1 former; let 

wi alk; that given you, AB and BC; and 
it be required to make a Parallelogram 

Firſt lay down ads" 


* 


The Toung Suruzgor's Guida. it 
AB equal to à, and at the end erect a per- 
pendicular Line equal to your ſhorteſt Line 


EC, and ſo proceed., as | pom were tau roſe in | 
the Jaſt Problem. K 


. PROBLEM Xl... 


Fig. 3 1. To make a Rhombus ABCD. 
Make an Angle, as ABC, and make the 
fides AB, BC. equal, then taking the length- 
of one of them and ſetting your Compaſſes 
in A, deſcribe the Arch mw; alſo put one 
Foot in Cand ſtrike the Arch a 4. Laſſly draw SM 
the La want by 2 8 
ote, A Rhombus 1s made 2 mils 
teral or Iſoſceler Triangles. | | 


72012 M U 


N. 32. To make Trpeziam, ABC; 
which mall have one Angle at 
a given Angle E, and the four fides equal. 0 
four given Lines, u. — h . 
Fig. 32. Firſt, Make the Line AB equal to- 
one of the given Lines, as f. adh. Upon the 
point B, (by Prob. 10.) make the Angle ABC. 
equal to the Ange, makir g the ſide CB. 
equal to the given * 309, 5.1 ake another 
of your given lines, line h, and ſet- 
tirg one Foot upon C, with the other deſcribe 
the arch &. ,/ Take che fqurth line 4 
in your Compalles, | kening.one foot 2 


7+? 


34) 


— is 1 the eh? 0.0," and 

* *-Qrawt theilines DA and DC. whith will com 

mute a Frapeziam. the ſides whereof ate 

equal to the four lines given, and it has an 

| Angle equal to the ang given, which was 
de done. MX V 0 1 


N F 0 \PROBDBM Xr Il 1 
l ajam bas A n Pity 
F 32. To divide a Cucle ABC Dante an 
Nimbero6 equal parts, not exceedit g. Ten. 
Fin, D:ſeribe a Circle, and eee With 2 
Diameters, AC and BD, pa | _throvg? 
the point or Center E, and nakd.. o and A 
Qequabto RE, and om O ſo is O the 


= t of the Gu en jein AB toge« 
1 will ABbe the-fourth-part; upon L., 
2 the diftaice LB, — Arch Bm, 


Im, which line 1s mos th 8 = 4 


Are _ 


N ge og] 

Pere 8, and Jain S, which] wall: 

. Dinth part, EMS the tenth ws 
© <JS0>yap may. make the Figures cal 


- Pautagon, H. en, Heptazan, Wen, Mona- 
Jan, c. od 1 8 en ” — 98 I, RY Q3 17 1 4 


C 2 ue 
J * . 59 7 51 2 ik © 2 . 8 
2 400 „ 
4 > 93>, 19-3, £53 ders £3 HO. + 110 3 -1 


: # 44. Anythree points Bj ee J 
Fa wi Ss how 


34 
> , * EF. | I 
| 22408 * 5 0 N 3 a 


= 


& 4 


which! ſhalt þ wen 
Points. Hg, "Set one oat of the Compa 8 
in one of the given points, as in A, and en 
tend the other foot io B abbther of the 5 | 
and draw 4 of 2 4 Circle GFD. — 
Secondhy, Thie or altered, ſet one 
foot in B, and ak e's the other croſs the fot» 
mer Arch wWath- two fipal)* cher in Fl. 
points Dad E, and diaw the 1 
DE. — Phirdh, Set one Foot, 3 Bt 
paiſes in the 24 point C 'they pn 
the fame diſtancè, and with A other 00h 1 
croſs the fu ſt drawn Arch F i the 1 
points F and G, and” draw the i hi Ling 3 
- 


FG, MES Ae ron be ip 1 


- af Y, # 
5 3 "4d -, 
. A * 
- I 
bo % oo . k 8 


At 7711 
4 N ** - 
”  % 

7 73 2 * 


o „„ 


may be in a ſtreight Line, as Br, „ Cr0% the 

line with-ahother-'P - rpendicular to it at he 
center of the imiddleCireles 2s cd; draw the 
Iines ce, dh, dg, dt ſet one Foot of 8 
Compaſles 1 in HB, ad extegd the, other ta g, 
a the Arch gf, with the Ame extent ei- 
ting e Cefctibs the other . 
VWVVVVV I 1 100 


o * - „ of "4 4 1 * 
Fx © : $3" * 
. = - 9 bY 2 
7 N wt | - . 7 WE - 7 F, 
. # ; G 4 * 0 : A 
- ve 6 5 


1 3 5 cauſe & =<-q" fo the point 8 will fall 
| ons, and Ronr 


- 


WO 
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then from the Center O, with the diſtance BOY 
deſcribe the Arch f BE. A gain, with the ſame! 

diftance on the Center G delcribe the A 
EAH, and it is done. 


THEOREM. Eo 


: ih 


* 4 y 


: 


__#7936.1f any Tri le QRShath two 
QR, and 8 two others 755 * 
„in oy other Triangle, and if alſo the & 
\ inclade d by thoſe ſides = to < q, inclm 
died by the hs ſides; 1 fay, each part ic 
one Triangle is = to its correſponding part 
in the other, and therefore the whole F 
QRS is = the Triangle grs. 
Demon. For ſuppoſe the Triangle q r: 
be placed upon the 4 QRS, the ſide qr he 
fall. exactly on QR (/ the ſeventh Maxim) 
and the fide qs will fall on its equal QS; bez 


Herelove the whole Tris 
angles, grs and QRS do mutally agree, and 
conſequently each part in one is equal to in 
corre Pang one in the other. 


 Scholium to the 61 Prop. 


By the ſame 3 we may Demon- 
ſtrate the following Theorem. 
If the fides RS, and rs of the two! 


Tü QRS, ars were equal, and the <3] 
| adjacent 


The ung Surveyors Guide. 19 
djacent to thoſe ſides in the a RS = to 
ie <s correſponding to them in the Triangle 
rs, all the reſt, and alſo the Triangles them 
Ives, will he equal. | 3 

For if the fide q r be put upon the ſide 
R, they will agree (by Maxim 7.) but b.- 
zuſe the <R = <r, and < S= Ts; the 
de Rq will fall upon fide RQ, and qs upon 
8, the point q will fall upon the pointQ; 
tor if it fall out of 8 Liurs r 9, 95 do not 
all upon the Lines OR, O) theretore they 
are equal (by the ſeventh Maxim) QED. 


THEOREM U. 


Fig.37. In an Iſoceles TriangletheAngle at 
he Biſe oppoſite to the equal Legs, are 


© 
— 1 > Fe . . a 
qual, * ; e 3 © 4 wah, N +, 2 N * o 1 7 4 2 - 72 ” E i © 1 5 
| 6-4 "= n en . 

Let the Triange A*C'B be fu N 

_ ths Triange A U E be "i 

, + \ 

z 


wo Triangles, and the Situation of one cone 
vers to that of the other, as he a: Bicauſe in 
the two Triangles ACB and 5 c a, the ſide 
AC 1s = the fide bc, and the fide CB ie 
the ſide ab, and the Angle C is = the Angle 

c, therefore the Angle at the Bife A = b 

by the firſt, which was to be Demonſtrated - 


for the Angle, B and b are the ſame. 


mY * 
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Fig. 28: If two Friangles have aach f de in 
one — al to its correſponding fide in the o- 
ther (041 7 1s; ac 7 2585 Si, and ab = ei 
they will alfo have = _ Angles oppoſite 10 

thoſe = ſides (that ic = f, a=e,and bi). 
Letthe line ab be put upon the line ei. Then 
the point c will either fall in f, or it will 
not. IF it falls in f, the whole Triangles a. 
gree, and therefore alt the Angles are equal 
by tie ſeventh Maxim.” 

Fig 39. It c falls aut of. f, draw he line fen 

B:cauſe by ad meek the ſides**f, and ac 


® 1 the Angle Pip Uto the 
704 3 te en 2 og 


5 


Kii 
— — 1 Fans f | 


THEOREM Iv.” 


Fig. 40. One rig ot line CD alling cn both 
A, makes the Contiguous Angles = to two 
- right Angles. Let the line CD be perpendr- 
Fular te AB, then the Angles. ADC and CPB 


+ " will 
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vill be right pr.5 Def. But if the line al 
bliquely as. E P, raiſe the perpendicular CD 

hen, be cauſe the unequal Angles ADE and 
DB occupy the ſame place which the two 
gt ones ADC and (D; did, therefore they 
gree to two right Argles, and Conſequen * 
them 00 7 Ax.) QED. oy 


THEOREM v. CONT OY 


Fi .41- If two right lines (BC, and ZL) cat 
De the other in any point (A) the oppoſite” - 
n2les at the Vertex (A) will be equal; that 
the Angle LAB is = to CAF. Becauſe 
4, ſtands upon the right Tine LF, LAB; 
1 FAB will be equal to two right (by the 
mth Theorem.) And becauſeF A ſtands uy- 

BC, the Augles 6 — and FAB, will be 
ual to two Kaen (hy Oe on) therefore the 
o Anples AB, ad FAB 15 together 
il be e to. the two Angles 25 and 
B, ta they. But che common 
2s FAB 51 away, there remains 
0 5 * LAB CA Oy n Man). 


7H FOR 2 Vl. 


242. If a Tight Une GO cut the two pe- 


el tight lines (AE CF, ) firſt᷑ the alternate 
210 OL. and BIO, COIL) are equals. 
nah, The external Angle ( GLB) is equal 
to 


— — . 


382 


the ſide OL; is common to both *RO= L 


* Part,) and <RLO= <GLB (yt 


after the fame manner ma 


| 1 .the 5th Prop.) < COL was proved = 


©." . the 4th .< C0 
2 1 5 nga, a 
| 8 9 5 


HP. taken A are equ 


| The Poung 


to the internal on 1295 Jas alio( GLRs 
<ZOC ) Thirdly, The 45 internal Ang 
towards the fame parts together ALO COLz 
to two right Angles: Alſo-the <s BLO, FC 
together = to two right Angles. . 
Demon. of the firſt part Draw LQ and 
perp 1 toCF from the points L andi 
will be alfo perpendicular to AF 
the 1 2t 1 J now in the as ROL, LO 


2 Guides 


(the Wh Def..Jand -<LOR=<LOQ ({ 
ff Prop.) alſo A KO L= <QLO.. 
3LO = < COL (by the ſecond Mix.) 


is the' Firft Part. s 
Second Part. Angle LOQ' =<ROL, 14 


Fcp) v. < LOQ=< GLB (i the 2 40 
< be pron 
= tb c GLR' which is the ſecond Patt, 

" The 34. Part, Angle GLB =< RL 


RLG (in the 2 770 bot BL + < 


FOL QED. | 
THEO REM; n. 


> the thee Angh 
1 to two right « 2 


In any Triangle 2 
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DEMONSTRATION. 


Fyg.43. Let d be drawn paralfelto nd 

then the Ca will = dba ( tbe 6th 
pop.) and < c, = ebe (by the 6th Prop.) | 
t<d ba A abe + ebe = to two right |} 
\ngles (by pe . > <2 Ty c Vn Be — 
be = two. right Q. E. MM.. 


coοοοαe f 


one of. the acute Angles. 
Toth We phi #7088 2 an 05 
takii g the Angle put of 90 = 
nd that which re mam will be the A n— 7 
quired'z ſo that one Angle is the 22 
ent of the other to 9 egree®; it your 
riangle be obruſe ar acne, two of the 
— Ng 240 heres 34 r by 
I t yoga the two Ag 728 
rom \ 180 ae a W 20 8 
ugle. * 17200 1 . OT | 


. 


Hence by havin 


. - 


5 


con 101 Arr. 1 ho 


Fe at de of aTHaii oe be OY 
he exte any te e..0 will be 1 the 
wo Internal and 35 te Abgles d abd e. 
or the An ples b ahd'e toget with d, are 
qual to two right ones the Preced. 


. * A >» 
\ 4 ; 
3 * 
1 
—_— , EOS OE OA SA. 4 te EN Soar RE — ——— — — — — — - 
Fu - 


and. 
"ay are nt Ang and d,. (5 heh) 


— | HAIR CHI A oo Heron % — 84 


E — * „ oy 2 FOR 6 


vat hs 


l 


Wa 


e, becauſe tt gether 'w 


| 8 many ria? gles, except two, as it has fideg, 


each of thoſe Tri angle ontain in three Ang] 2 


5 as many ri it e exe 


66 * 
4 


8 Argles a, b, c, d, e, equal to four right ones: 


Auntix all tee 
ae. *qual, 10 twic 


n 
* 
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wherefore O muft mogul to ba ded tg 
d, it makes ny 


* E they do. 2 AA.; 
c RROL ART, W 


. 45. The internal Ang les * . Cb. . 
of 45 Polygon: "ABCDE are equal to twice 
as many rignt Argles as it has des, exceſt 
four. For every Poly gen may be divided into 


Jings drawn from any D to all ch 
except the ien 135 and E, but 


eo 


5 wy rig 70 ones 70 by #be” 7th) heron all 
the Angles o * 0 57805 lt IM 
25 big four, © 1 * 


erer. 


PT en 
ee 130 


DA 
beirg ec 


1 


For each ingernal < Awuh-its ente 
equal to two right — 8 = La 


< 4, i 
i) conſe- 
ernal Angle 
Ken 0 0 


Na pon pls 


The. Trung Surueyer' 6 wide. 25 
511 
COR 20 LART, Var. 35 
"To the chic Gormlary. we. may es. 
Ince a Method to ezamine whether the 
\ngles of a Field be taken right or not, viz. 
ultiply the number of Sides thereof by 23 
| trad, 4 from that product, which rem 
ler multiply'd by vo, will give the Sum. | 
f all the Angles, which Sum mult be e- | 
ul to the Sum of the Angles, taken in the 
jeld if rightly. obſervd. I ent ng A 
Fi. 46 For 25 Lot ABCDE be a 
1d bounded with 5 ſides, the Sum of the 
ngles whereof is 540 which is equal. to 
e n af. ſides <{5) maltply 'd by 2, 
id that Pcoduct leſſen d by 4, mu oor d 


90, therefore it is very probabl 
* ple Angles: mere: rightly ene * 


T H FORE mn var. 

Þ 4 6s I; th: 1 8 » L 1 * 
N. 4). The oppoſiteSides and Angles ofany 
lee ate equa}; and it adivided 4 


1 
—— —— ' — — . 


— _ — ; 
S = * ** 12 


8 


2 


——- 
— — 


* 


0 


* 2 
— 
% 1 4 
— 
* — 


. 
n 


10 
al 


es: 


18 e 
e- two equal parts/ by: Ca Eine drawn: | 
le 2 one S to its oppoſite one which is 
ed) 2 Diagonal Line. Becauſe O B isn 
al alle} to DG (41 Def ng the 4 OB 1 


< BDG (&y/ Prop. Sc alſo. becauſe 0 
| BC are parallel & CBD! =. <;ODG 
ny y the- Game) Lic! the whale 2 30 8 CEE? 1 
"MY N ann manner c may be 1 
. 0 eee 


C ” 4 — — * 
- K 7 3 * 
— - id 


4s 
70 


5 
5 
% 


r — 


Re £4 


„%% e on Aer ts 4». 


r 
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nor 3 "SCH OLTUM.' 
N 4 8. Tor che Trünngle 


and AEP and'FGD, and AF and FD 
they are equal, (by the ,) and fince't 


_ 2ivm BFF D, wich the Triangle FGD, vi 


e 
» 


| vides it inte into twa «qual Parts. 


ſhewn to be equal to<C. But ſine | 
have ſheun that thefe Triangles Q a 
R which have one fide DB common, 
fwo"Angles: ad jacent to DB in one, "oa 
to the two correſponding Angles in-the 
ther, therefore thoſe Triangles and alla 
Fase g by the Scholium to oe om 


— 


9 * UE 13204 821.311 5, 


AEF and. Gl | 
having MK Alternate Angles EAF and FDG 


Trapezium BEFD, with the Triangle AHF 
chat is to ſay, ſhe Triangle ADB, is helf 0 
Parallelogram; ( by the 4200 the ſame Trat 


be half the ſame; therefore the line 200 


7 H E 0 R E A 4 

3 ile ige gif 

A F ae bebe har ing che am 
and being betwern the fame Parallels, 
equal. For AB = EC Or. (by t be th) 
BAF = A (E C Go the 1) trom: both 
which take away ithe common 4 DEE, 2 
there will remain the Trapezium AEDB 
Trap ziam DCEG, to each of e 
. -& BDC and then the 
ABEC = Parallelogram :FBCG: per. 24 Ma 
0 E D. 0 THE 


=. 
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FTHEOE 2 M X. 


Ez. 50. Tabangles wh ths lame Baſt AB, 
nd deing between the ren Parallels CF and 
3 are always equall. 
The Triangle ABC, - is equal to the 
j riangle ADB. Draw the line DB parallel 
o AC, and the line BF parallel to AD, then 
bere will be made two. Parallelograms, A 
DB; and ADFB, which being between the 
me paralleis arid on the ſame Baſe, will be 
mul to one another- (by the lafz) but the 
riangle Ack is the half of the Parallelo- 
ram A BCD, and the Triangle DBA is the 
alf of a Patallelogram ABDF, (% the 8th!) 


0 herefore the Triangles A C B 0 AD B, | | 


60 E R O L ET. 


* 5 ++ 1 2 A Ko # 4 * 7 
2 12 ans ys A 4 48 3 a. * 


-Tolonjles? having Fra nk abt Nl 

Biſes to Paraklelogeams, und between the 
n nenen ee - 
Jams. 2 aun DO>i541 05 nene: a. < 


: 2 EE 
$43 524d 4 ; 


TH Z0: * ¹ —4＋. * 1 | 
702 413 avs: G61 3) 4 4/29! 3+, e 
Figs 1, The Complem ents of a4 Parallele | 
am are equal Ia the Parallelogram ABDE 
MN sf PET wat EGDI” are 
"Maul. 
HE ä 0 2 DEMON. 


= 


8 The Gor See, 4 "Guile, 


DEMA NSTATI O N. 
If G and EI be drawn thr | 


any point E of the Dizgonal- CB varall 


to AC and CD, the Parallelegram ACDB 
divided into tour Patallelograins, two d 
vhich ate about the Diagonal, and the oil 


5 two are their Complements, which are! 


ſhewn to ber il, 4 ABC = to 4 CDl 
and the 4s H B E and EEC are = toy 


BE and ECG (y 8) If from the Equi 


ABC and CDB vou ſubſtra& the Eq 
4s. HBE, EFC and IBE, CEG there wills 
main the Parall-logram /AHEF =toths 
eee 2 ad Axion.) 70 Us 


13 1 eee 


"THE OR EM, AI 50 Roi 


Fig 52. In every te@atigls Triang le A Bt 


the s Square of — ſide AC, Ne. * Pim 
to dhe right Angle, is equal to-'the-Syr 
of the other two ſides: ( B, C8 --1! 


Demon. Draw IC BF, and; E, Parallel todf 
15 then you add the common & BAC to i 


right Angles IAB, FAC, and therefore 
qual, the holes IAT. FAB, wall be qua 


but the. as IAC, FAB have the wo {ids 


EE 2 
iS 15 ches on ute ILBA and 2 ABF= +. meh 


— 


which contains thoſe Angles e qu al (byDef-15] 
to wie he Ba and C Ba — Al 


gra 
A _ ? 


The Young ee eee . ae 
ram AFZ. the (by Prop.10) therefore Square + 
IBA =the;Parallelogram AFZE-. Ir 5 | 
e ſhewn with the ne Es Eafe that the 

3 Fay FA WRAY ED. 


alle Ae 4 
B "THEOREM NUK + 

0 0 l 7 v0 e 
thi Res 53. An <(BC4) at the Center | is double 

i the (EB) at the Citcumference when 
Dee fame Are (4B) is Biſe to both Angles, 


his Prop,” bath three Caſes, The firſt "is 
then the ade (C4) coineides with the ſide 
AF). For then CHF CB; becauſe both are 
rawe from the Center to the Circumference: 
{ the ſame Cirele therefore in 4'CFB<CBE + 
cr h Prop. 2) but. C BCE 
BE -- S CFB { per Schol. 7 Prep.) x! 


- 


- — 
1 


li che ſecond; Cafe CA. and. CB ilk with-- - 
Bu AF and BF. Then ECA 
xolifWouble < A FX. * X( Bis double the 

uu XFB (by the f. Caſe) Therefore the whole 
Ach is donble the whole < AEB. In the 
ird Caſe RK cuts C A, and the ARB 's- . 
obolly without the < ACB Draw KCL 
neben < ACE is double < AKL. (ty the firſt 
ag /e) and if < LCB and its double C LK B. 
Hache vs away there remding <A" B ub. E 
P15] AKB. bs: 2 os Dics nn 3 ode aun 
1A Is & T4 5 av 11 3ALFEG 
llel C2 EO. = 


\CB is double ihe CFB which may thefirft! 


* 
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. 1T HBO) REM. XV. 
oe 101 
5 All FO Triangles bare weir 1 _ Jo 
dont their equal Angles proportigral. For 
jf they Sete inleribedl 7 in Seele, their Sides 
would be C hords of ſimilar Arcs. In 


he. 
2 ts 4 5 b [ 


1 7 10 R BM. XV. 
T6. 34. Tf in ay 1 % * Tine be 
draun — to the Baſe, that Line 
will cut the Legs 3 Ia the 
Triangle ABC let the Line DE, be pa- 
fallel 10 BC: I ſay that D, is to AD as 
AB to A and AB: BCN AD: DE. | Alf 
DE; BC: AD: AB: or AD: AB; AE: AC. 
For as A600, and DE are ſimilar becauſt 
<D'= 2B and <P = < G (bythe #)) 
and | —— is common to both .*, een 
abhont their qual An er tion 
ene Tn E. 5 2 15 e 


e, Lan. unt to a EY 


þ — 97 uf. 


DEFINITIO Vs. 


56 sci Cirele is fappoſed to be divid 
ed into 360 D g. and each Deg. into 60 
parts, called Minutes, and each Minute ini 
60 parts, called Seconds, Sc. * ny Pott. 
on d ths Circumference whereof is an * 

-- .- 


gw? 


| of |" > 


4 the Extremities of an Ar 


„ 
: 


The Toung Surveyors Guide. 37 
and is Meaſuted by the Number of ne 


4 H i 5114; 75 Lane ; 


Eng. 55. A Chord is Right - ade 


, is the chord of the Arches ABC, A | 
3 A Tangent of an Arch s, a Righ:- E 


line drawn Perpendicular to the end ot the 
Radius or Semi Diameter, pa 


ing th rough 
dne end of the” Rich, (4 Veut NS li- 


mited by a Right- line drawn for the Cen- 


Wege the other End of the Arch, which 


b called the Secant; thus BM is the Tan- 


gent, and FM —— of the nN 
B and AD. 
44 Right! Sine is a Right - Hine 
Jraws from one End of an Arch, ow 
dicular to that Diatneter 1 
the other End, or is half t r of 7 
double Arch; AE i is the Right Sine of the 
Arches AB, and AD. And here tis evident, 
that the Sine of 90 Deg. which is equal to 
the Radius; or . Fe of that l ircle, 
is the greateft of all Sines, the Sine of au 
Arch greater then a Quadrant; being lefs- 
than the Radius 

5. A Verſed bine is the Segment * 
the Diameter "inter cepted between the 
Arch, and the Right Site, EBſis the Verſed 
= of the Arch AB. and UD'of the” Arch 


I 18 2334 


6. Tue“ diffcrines of un wich from 
2 8 whether it be greater. or lefs, 


C4 5 3 


32 The Young Survegor s Guide. 
is call'd its Complement, GA is the Com 


plement of the Arches AB, AD; HA is the 
Sine ot the Complement, or Coſine; Gl the 
Tangent: of that Complement, or Cel 
geht, FT 175 Seat * wr OO 


le Pf In ebe, 

2442 J 271 1201. As 110 itt AA £ £ Id bun 
the. Meofyration 6f-the Gelege 
gles of plain Triangles. A plain Triangle 
has ſix parts, viz. Three Sides and three 
Angles, whereof any three being given, r 
_ cept .. the three Avgles; the - other may be 
tound. by Tanger e Calculation. 
ln zizbt Angled Triangles, there art 
ſeven. Caſes, L * hy Ae 


18, - 95 - —_ 
in Aion. N ads 2: 3A; 


5e at) 4 3 Ss Gn 
en wy; * 1: 0 1 1.0 nt 160] 
X 1.16 tir -in: 1 
10 any „ Right Avgle Triangle. = dhe 
ofthe e be ſuppoſed to be the Radiut 
of a Circle, the other Leg will be the Tan. 
gent of the oppoſite Angle or of the Angle 
at the Center, and the Hy pothenuſe (wall be 
the Secant of. that Angle: But if yon im 
agine the Hypothenuſe to be the Radius of 
a Circle, then each Leg will be the Sine of 
its oppoſit te Angle, beck, the Angle at the 
Sener is tpn; At $6457: 5E: 58 


1 + 


a 


1 


— ̃ — 1 7 —‚—ð.NnN X 
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In the firſt I which: B: (the Baſe) being 
made the Radius, P (tbe Perpendicular) is. 
the Tangent of the Angle at a, the Center of 
the (ircle, which is oppoſite to P, and the 
Hypothenuſe is the S cant of the ſame Angle. 

In the ſecond of which, where. P is made 
the Radius, B is the Targent of the op po- 
ſite Ar gle at the Center: oc! 

In the third of which where H the Hy 
bochenuſe is made the Radius, P is the: 
(WY Right Sine of the oppoſite Angle-at- the 
ple Center, C 
reel In the fourth Uf whithH being alſo made 
ir K2dius, but c the em of nh. Lich 1 
bel vill be Sine of its opp6ſire Angle, © 


Is ö "I; UN. f 4783 — 132 10 


are CASE? 1 


Fg 60 Hypothenuſe and les: | 
-i Weither of the "ge required. Ang given; 


S Fs 


K 


FW KEY >. 


7 £5 
1 
| a © 1 
{ - : 8 #4 "SS T 
re nero $1444 2% 
. - | . * ; > * ; 
in nA abe, pgivene” re eB 1 
7 # a 
= - 1 
0 * 4 l : 4 
211+ 7 N P 3 4 | »# 
le - a FF * ” 1 
. 
2 | . 
| 4 % 8 k, 
| / 2 * mee 3 
hy , _ "IS. i A * 
koh "— 
N = 


* Radius: the 2: * 


* 
% 
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ede. ks 77 3747 


1 
4 — 
- 


Te. the Legar of bc 446, 12. 64404, 
add en ot Angle 6.387 « 30,9. 582840 il, 
41 * 2 4 by 411 F 

12. 226884 


Sam abuts, Rat Log [2 ing 3 fit 
11 + By. Gunters Scale. pals befl 5 

The 2. from the Sine 90 
;Sine of che, Angle C. 22, 30 ö the 
Line of the Sines, will reach, from b c 446. 
ba 168. 61 on the Line of Narben 


s „en * < Het! "CAS R, I. 0. 5 al. 


3 481 n 30 ens ai). *> 2 VG +141 082 ; 


One Lag and: an Arg! 4 eiren, | the 
other Lg required. . 
Example. 5 ö 8 7 , 
Ciba 168,617 a 

In the ꝑ abe tiv * days * requirdca, 

e 28439 ) 41 Io 56 1 


Proportion. 
Rad: ba :: ct, N T, 45,: 168, 

- <61+:T; 57,30 407, C. 7 
. T0 the Log v. ba 168, 1 [+ 147326 226884 
add the C1, 022,30 10, 382776 


790 * 


tf 


— — 


Kia ; 


Sum abate,Rad—IirS, £ a 497 6 12.609660 


L 80G19 SH 31 24: 
de 4 5 ni. | 
One Leg PG angle given e 


* ** N 2 


To r, N e 22% 


8. ö has : be. 


— — — 4 


Proportion. 


EY — — — t 


ation. 


Add Legar, ba 168, 61 8 


Sam = 


7 147 F 2 t $i 281 3 |; 
4 $5 4 1 . , 


8 Loe. be 446 


By Guntsrs rale. 


* 
1 5 
. 7 

g „ 


* 


8 90: a6 


2. 22688 4 


1 oc. 


2. e 


The Extent, from 8, (c 22% an” To — 
on the Lite ot Sines. will reach 
61. to be * on the Line 


8, 90*, 


trom b a 168, 
of Numbers. 


1 


1 


CASE . 


\ 


One Lt and the Uypoteoſe 5 eng, - 
the Angles req 


Example. 


446: 83 yo" 


by Pr ofartian.>- || 


* 95 


wee Mas, b a:: 8, pig 1 HOY 4 
* 61:8 2, '2 +. #® 


K 1 


— é .. ¶ꝗñe —— 
a” 


236 D be Toung 0 Ca. 
Operation. | 

To Ar,co, Legar. be 446 J. 3559 7 

Add Legar, ba. 68, hag 2. 22688. 


Sums. Le 22˙, 30 9. 582840 
SHE 5 From go, oo 
Y, Sd 3" OG >: "OR _ DEE 


= 2 Wan let, 6 75 30. < b. 
By Gunters Scale. 
be Extent 634 446, to 167, 61 on the 
N of N umbers, reaches from 8. go. 
To che Sine a ” 30% on the Line of Sine 


1 115. 0 v. 


r . 
4 5 W 57 tt 7 * . 


One 1 and the Hypothenſe "given 


the other required 1 
bc g 446 a 
Inthe aa begiven pe 
= 8 eto Eb atm T6862 260 


7 
The Angles being land by the * 


Cafe.” 5 — t 
i Ma Iertoge ba: ca. c 
7.455 67. 01:468˙ 8615: 407. 6. 

; , Operation, 


Fo the ct, <16122% go” 10. -382776 
| add the Log. ba. 168, 6. 2. - 226884 


* 


—.— 


Sues R Rad, =Logen 407.6 12, TOY q 


\ 


* nme bel, 
The extent from T. 45, oo“ Jon the Line of 
To the TE; 677 be Tangent? 


Reaches from + - : 168 -61-} on the Line of 5 


To "EE 40% Numbers. 
1:3 015-977, 14 *bagat pid 21 gn? T 


CASE V 4 2: 


The Lep given, nd the Angles re- 
quired. 


e 


- eee * 
c a: 1 Radius Tang. Gen 
407. 6: 168, -61 ST, 45 4, 227501 | 
erat ion, tripe 3313 
To the Ar, co eee ca 407, "I 7. 390341 
add the N ba, 168, 61 2. 226884 

Sum = E , <c. Ns 755 5. ee, 

1 4 By unters Scale. - 

The Extent from 407, 6. to 186. 61 1 on 
the Line of Numbers, reaches from T, 45 
00“ to the T, 227. n Line of 
JON 1 

0 4 8 E vn. o [81 2080 

The Lim * 7 the : Hypothtat Ve 
quired, 


2 
#54 


* 
42 


Example. 


ba; 168, 61 ce 
In th, a b C, Y F Free L 18 
Fo . * Sea, 40% 6: b. 


— 


— 


70 ai e e 5 12» ab. 168 610 Eo 
H * Proportion. 
The gr being found by the "AY Cal 
h each Rad, 1 55 
o' 0%: 
F bt X - ne ah N 446. 
To the Ar. co, 8 L b 67*. 30 o. 03430 
"add N gw ac,” 407. 2 2. 609659 


b Logar. "Ri oo 2 64006 
Gunter Scale, bay 


The Extent from 8 675 307 2 en the Line of 
To the Sine © : 9000 JCines. 
Reaches from 148 6 J on the Line 
To : | © 4446: 0 Lof Numbers. 


of Oblique-dngled Playe T riangles. 


wherein there are 6 Caſes „ and all re- 
| Wave by the three following Axjoms. 


AXIOM T- 


In all Plane Triangles, the fi a are > 
1 to the Sines of their oppoſite, te 


Angles 
, _ 4 TON. 


The 2 39 


A 1 10 1. 1 14 


In all Plane Triangles, - 3 $622 JOB 

As the Sum of the Legs of any Angle 
to their Difference 1 112 

8o is the Tangent of balt 'the Sum of 
heir oppoſite Angles 

To the Tangent of half their Difference 


AXIOM Iv. 


as the Baſe; or longeſt Side, | 
s to the Sam. of the other Sides T 


of $39 TY the Difference of thoſe Side: 
To the Dünen _ Segments of the 


Bale, 


—— 


— 


"CASE L 


Fig,” 61. oe. Sides, . an: Angle 


polite to ane of them given 3 the 
opboſite to the other Fg. 5 mo 


Erample. 5 
cd 139 „ 1 1 
, eee, N 
d n 30% | 


— 


Proportion: A * 


65. 8.4 d. ed: Si b per Ar, 2. 1 
a 8,22 3 af. 139; 8 $6150 99 „ 


— 4 25 


Ba , 2 
„ $-- a 4 2&5 —_ 2E 4 34 „ 4 
* * 


— 


40 Tt "ol Sanus | 


_ -Operatior. 
To the _—_ , L7gar; cb 64 8. 19382 
g. cd. 1 2.143142 
add ths 8,0 d 22* 30% 828% 


 Som—Radius, =S. L b, $6* 15 D 5198 
Jo es d Guntq s Scale. 
The extent from 64 Non the Line of Nun 


„Nee zs Den H I 22 
Reaches from 8, 22* 30! } on the Lide of 
To S, 36-15 5 Sines. 
ne, 


Two 8 des! and. an Angle oppoſite toon 
of them given: , the third 8 Go "vemos 
 - Example. 

RF - A | 

In the a bed, g ven e By cequir'd 

ie, 
Preparation. 

Zy Caſe the firft find the Angle b, and 

; 4.5. the Angle d, you — find the 
Argle c to be 101 '15 
Proportion, per Ax, 2. 

© Cb: ed:: 8, Lc: b d. 
hs + 56, 15 129 18, 101: 164. 


Op ration. 
Ar.co.S, Lb n 
Leg e „139 | © 2. 143147 
ad they 8. £6 101. 15 9.991544 


| Sim—Radiur=L-', bd, 164, „ Tran 
"> 


— — U —— —— , TT —— ee w——E__ COS 


"The Nouns Sure | 
By Gwters Scale. : 


The extent from the Sine of 56. 1 os 
01* 15! on the Line of Sines, reaches from 
59. to * os Lines. of; Numbers, 1 
Mute, the Sine ol 101/15% is the 
ine of the "Gomplement to 180. d. grees 
Sine of 717 . | 


1) bad .ido ol 
0 s 


bor c 2680 u zg C 


Two 228 Fs given the other 


dide a 7 


2 Size) f = 
d 22. 30; requ. <- 
2 ie K% 4 
Ar 2. "031 men wy 
8, Ld: c oomry: 9. 81 e102 mda TO 7 
8. 22“. 307. 2647. 8, 101 155 enten 1 
112 46 me ation. e H: 
fo A 84d 22 30 2 417K 


add we ice 4 fte 


* 


Were 64 Ta 1 806180 


9 F AAA x. — 
dum Radius Log: bd. 164. 12. 214904 
By Gumters Scale. = 
The extent from the S,'22* 337 to the Sine 
M ITS 1510h the Line of Sines;; reaches ſtom 
0 16% on ln Number. 
p | roportion. e giri : 
$.1d :8;4h3:b red” 1 
8, 22. 30: 8,56. 15 E ; 13 ki 7 
Fees | CASE 


* 


In Obl. a bed 
given, aa, 5 


nnn 


9 
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CAS 2 W. 


Tab * and an wrehended 
by them, given; the « 5 Aut 15 require, 
In obl. & bed 


Lc Ke 2 Fe 
3 — 
| siven, 1 48 = 225 1 


2 r by the 2 Axiom. 
22410 hy (12V* — 5 1 K 0” 4 


be 


Oh 
32 #7 


i 7 
7 A 


Sum e = 20 n | 
wt i & — — r 7713 i 

bY Dir 1 28 
From 180* at tothe 3 Angles ef Triangle 
, | Subſtra®t 201, x5 = vw the gives Angle. 


—ͤ—H ä — 

Remain 78, 45 = co the dann er the teac 
— 223 nen, Sum of re pn 
«> 150 2 PROPOR 
% 7 — 11 2 
203: 75: 1. kd ALE 
. 
o co IRE e 9 


"a 2 . 


ebe 
© Hed 4 — 
- . Sium-Rad 16. 8 
| 2 0 * — — 21 01 


1 1 * * W 5 c 
8 *, be 
| ko 25 03:07 BEE, V. 


— 


— FS, # 


CASE'V. 


Two Sides, and the 2 =ASgls comprebended 
ven; the other Side. = Labs OB 


. 
1 80 


The Trung aper bea, 43 


* 


mY 


Find the Angles: 155 Gale the fourch. 
| Proportion. da „4 2. ol; hb 
2 ed: :S Le: b d. 
,56*.151: 1392: 8, agg 
The W 18 the lame with e. 
2  3014:X7 5 
"4 s E VI. ins, 


cond. 


Fx. 62 The three Face 7 — Angle 


equired. 
Hep 


n the Obl. a bod 5 29559 Frquited hs 
given. 55 2 


cb 0 Angle. 5: + 
Preparation by Axiom 4. 
rom the Vertical Angle, upon the Bale, bd 


Let fall the Perpendicular — 4 


has > 15 divided q L 4s cad, ca b 
Thes ear __ File 2 — 2. | ad, 1 


— 


3 


— 
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+ 443 


2 | _ 70 | 
Cc b 50... 
x 2 1 3 
LES ng: b — 22 27 is .f% A u 
. "Proportion Ar. 4. 
W cd -b U = de 
O21 9 125% 48 8. 25 EY % 


9. 5 


Ta | Ar. co. 50 bd = => 1 8. 978841 


Ban 'Log. e cb 120 1.8. 079151 
Add Log. cd cb = 8 1 
Sun Ridiia=Log. ar 227 8 0855er 
y Gunters Scale. 
-  Theextent from 105 


mY — 


41 0 


TO — —— 12 og Line of 
Will reach from 200 l Tet 


70 — — — 22.8 25 3 8 £ 
e e Bo 
. fa = 22. 6= — $:gments, 


* 1797 * LN 5010 
its Sd Segment 


Diff. 2277 15 41. ba- 
Then the Argles are found To Cale 2 
| of Right — bios eee 6 | 


* 5a 40 8. hai 
e 8, 90 :: 41.7: 8,56. : 


$ 
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450 1 ad; S 


4 90 i * I # ©. 4 #3” S £% 
* 1 5117 * f 4 ke? 112.0 7 
& — + * * 3 * 185 — * ” » Saw 1 * 
3 p 0 ry | 1 1 
: 1 "= * ** r * f 4 © 
* A * 4 . % 1 © as? = : 4 ”r 2 „ 2 ® « 4 1 


1 Remainder = 33,” 50 = Lb en g= 
„ ee 
"e Subſtract 65 veins e. 39 


— 1 — , | 


_ mm” = 2 25 4; 54 = bd. 1 Ys "Y 


— 
„5 


811 1 88 wi 
181 197711 
030 160 


$om 18. 36=L cinsbc 


l | 4 * 110 $ 293175 
YU ———._ _ M4 Mu. = OO I m mne 
EOF — 
I ee 9. 
Fi „ . — 
* * 


7 2 e 


Vere bs Doch ine of Plow male $4 are 
& 5 — . ae 1 * 


N 1 Section; I pen erin bah ol weh 
Practical parts tfereof, as the Berne 


pf Plane Right - lined Triangles beromes 
ub ſer vient fc: 


„ 
1. In LTI NET RIA By which 
he Height, of any Object Abele, 


nacceflible, may be found; A of Trees 
teeples, Towers Cog 2 


ent. 


4 


30 
10 
: In 


— 
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2. In LONGIMETRIA. By which th 
Diſtance of one Obi & ſrom any * 
of many Objects. one jrom another, whe 
approachable, or in- approachable may i | 
known, their Poſitions laid down, and 
Map made of them. 


1 


Of Alimetria. 
Prob. 1. f . Lititade that in Aci. 

"A 7 {; T 
Fg. 63. Let "AB be. a Tower, who 
Height you would-know. Firfl, At an 
convenient diſtance, as at C, place you 
Quadrant, or any other Inftrument you 
make uſe of, and there obſerve the Angle 
ACB; which let be 58”, io much i is yoil 
Angle of Altitude, Meaſure next the & 
ftance between your Inſtrument and tit 
Foot of the Tower, viz. The Line Cl} 
which let be 25 Yards; then have you in! 
right Angled: Tak, one Angle c.givell 
aud one Leg CB ta find the wo Ws. AB; 
which you may do as you were taught i 
| Eaſe 1. of Trigavometry : For if you tak 
58 from 90, there remains 32 tor the * 


e Then Bot Cu 105 
As the 5 the 32 9.724210 pl 1 
3 og. ol t 1 740 the two e 
MELT 40 bee, 

80 js the ae 928420. the” Sum 
11326360 | 


a5 - * 


5 'To 


{ 


To this 4 Yatds, Jun muff dd che 


a this way of taking Heights, the Grobnd 
ught. ta be very Level, or Aon may make 


preat miſta kes 71 Alfa, t E. en of Tree 
907 well 


hold ſtand Perpendicular. 
Bob. 2. Of, an, Mtipude inaccefiale. 


In the © fori/gbing' Figure let A B 
de the Tower or Steeple, aud ſuppoſe 


hat you caungt come nearer then. Cz plant 
your Inſtrument, ang take the Angle A CBB 
58 dig. Then go backward any convenient 


le AGB 38 deg. This done Subftrad 58 
rom 180, to have you 122 dee, the A*gle 
ACG, then, 122 apd 38 being taken from 
180, remains 29 for the Angle G C, the 
diſtance G C meafured is 26, Nou by 


* 


tigonometty ſayr , 


5 


As the Sine of the (A 2 9. 534062 


3 xs 


do is the Sine of the Angle G38 9. 789242 
- Ss ID 2 i 2 — —— 
n $21 + »61t2 

>the Log. of the Line AC 47 1. 675269 


Ag in; 


ighth of, you Iaſtrument from the Ground. 


B to be a Mote, or ſome other hindrante, 


liflarce, as to G, there alſo take the An: 


ie Lag. of the diftance GC26 f. 414972 


1 204314 


: 
- 
1 —— — —————ñ— — - * 


Tbe Tang — Unidz 
„ A Radius 10.000000 
og, of che Line Ac 47 1.67 2095 
Gi Sine of the Angle &58, 8 928429 


-b Tp he 1.6 HS 1 1166 600 zu 
40 Yard $ — 
3t 13 T told you before, the Sten 
evel. Hine, if 118 1 not, I'vi 
2 you, | MITE 3+ 11.0 J 


Prob. 3. 2 2 FI thi Ab l Des 
Kc. ben the Go either riſes or fall. 


Fg. 64 AB i is the Tower, CB the Hil 
whereon you ate to take ine Hei ght d 
the Tower Plant your Inftroment i 10 any 
place of the Hill, as at C, direct che Sight 
© A, and take the Avgle ACd; wich 
let be 19.4 g 30 Minutes. Take alſo the 
Angle d CB, which is 48, 307; then mer 
fline the diſtance CB 56 Yards take 19*30 
thete remains. 70” 307 for the Angle: 8 
on oy, 25 „ 
As Sine 20 3% 99780 
is to the diſtance CB by Yards oP 748130 
So are both the Angles at G. 2 1995729. 
wz.60" od. © — — 
. 0 9 2 Kd. 1 10 91,7 105464 
To the Freight ofthe Tower ; I, 732106 
54 Yards, ' FF SH, L SGT. 'd, 7 
| 0 
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Io take this at two Stations, without 
ming to the Foot of the Tower, is no 
ore then what has been ſaid before ; for 
du take your Angles at C, and then mea- 
e to E, and there in the like manner as 
fore, take your Angles again, thereby you 
ay find all the Angles, and the Line AE, , 
en ſay, 

As he Sine of the angle ABE 

is to the Log. of the Liue EA, 

$9 is the Sine of the Angle AEB 
To the Log. of the n of the Toles, 


— F 


AB. 


— 


f How to take the Anil Li fa a 


Eil. 


Fig, TH Foppel KL MMI” an: Hin, 
hoſe Baſe you would know. Plant your 
ſtrument at K, and cauſe a mark to be 
up at L, ſo high above the top of the 
ill, as the Infiroment ſtands from the 
ound at K, and take the angle LRN 
> dep. Meaſure the diſtance . 16 Chains, c 
L in ks. Then lay. A N 
as Radius 5 9.000000, | 
to theLine KL16 Chains 80 Lin. 3.225329 
is 3 of K 9.724210. 
I 
to part of the Baſe KN $Cha. 12,9495T9 
90 Lin. „ 


Bat 


0 The Young urvezor's Guide. 

But if you have occafion to meaſure th 
whole Hill, plant again your Inſtrum 
at L, (or M,) and take your Angle NLY 
which let be 46 d g. Meaſure alſo the 6 
ſtance LM 21 Chains: Then ſay, 

As Radius 10 020000 

Is totFe Line LM 21 Chains 122221 

So is the Sine of the Angle 985t9y 

MLN 46*. — 

Io the part of the Baſe NM 11.179153 

15 Chains 12 Lin. 

Which 15 Chains 12 Lin. added to 
Chains go Lin. makes 24 Chains, 2 Li 
for the whole Baſe KM. : 

I mentioned this way, for to make 5 
underſtand how to take part of a Hill; 
many times your Survey may end on i 
Side of 2 Hill. 

But if yon find yon are to e int 
whole Hil], you need not take ſo much p 
as the . way. But thus: Take, 28 
fore, the Angle K 58 deg. Meaſure KL. The 
at L take the Angle KLM 78 deg. 8 
ſtract thoſe 2 — 180 deg. Remains 
for the Angle at M, Then ſay, 

As the, Sine of 'the Angle M. 
3 tothe Log. of the Side KL, 7 
gas the Sine of the Angle at“ 
to the Log. of the Baſe KM. 


a ” a 
* Ws 9 9 . F 
4: 28 + 6 ; 
* 8 ; | * "& F f Prob 
P 
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ob, 5. How to take the Altitude of an O5. 
je ft mding upon a Hill, inaccgſſib le. 


Fig. 66, Suppoſe N O to be the Ob- 
& and you ſtanding at P were requi- 
d to find the heighth thereof. = 
Firſt, pon Paper draw a right Line at 
Jeaſure, as QT, and make choice of any 
oint at pleafure, as at P, for the place of 
our flanc ing; then with a Quadrant direc- 
d to the Top of the Obje&, you find' the 
egrees cut to be 40. 52, and then direct the 
phts to the Bottom of the Object at 
| let the Degreees eut be 222.257 
Then upt n P, protract an Cof 405 and 
raw the Line Pw at pleaſure: And an £4 
22. 25% and draw the Line P c at plea = 
re. N * . r 
$:condly, go forwards in a rig um Line to- 
ards the Object as at R, 212 5 feet; and 
re direct your Sights to the top of the 
bjx& at N, and you will find she degrees 
t to be 61 *-£2*, throuph|which draw a line 
pleaſure, as R S, croſſing the line Pw in 
ge point M, the top of the Object: From 
hence a Perpendicular let fall upon the 
ound-line P T, as NK; that Line ſhall 
equal to the Altitude and of the Hill 
d the Object together, (and dire 
Sights to O, and draw the Line Rt, 
ting the Line Pc in the point O.) — 
A 


New 


„ 
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Now by the Interſ-Etions of theſe | 
Lines, Pw, Rs; Pe, Rt, there is 4 
four Triangles, vir. PNK, and RNK, bg 
Right Angled at K, and 'PNR, and RN 
Oblique angled: By the reſolving of whit 
from the diſtance meaſured PR, and 
ſevera! Angles obſerved, at R and P, 
may find the required Altitude. 

I. In the Oblique angled Triangle PN 
there is given, the Angle NPR 4052 
the Angle NRP 118287; for it is the C 
plement of the Angle NRK 61* 827 to 18 
And the Side meaſured PR, 212.5 Fu 
And having the Angles at R and P, the & 
of them is 159. 10, which take from 18 
there will remain 20* Fo, for the Avg 
PNR. From which Triangle given, the ty 
other Sides PN, and NR may be found! 5 

25 2, thus, | 

As S:ne of the L PNR 20* 50. 

Is to the Side RP Log. 272 5 

85 is the Sine of NPR 40” 52 

To the Side NR 398 | 

And ſo is the Sine of the Co mplement 
615.82 118 290 (vr; the & MB) To i 
Side PN, 515. 66. 
In the Right An gled Triangle RNI 
there is given, (1) The Hy pothenufe RN; 
280 Foot (2) The Angle NRK 613. 372 
W hereby you may find NK, by Caſe 1. 
Right age plain Triangles, thus: 

1 


— ———————— ¶ ͤͤß 
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As Radius; Sine 90 ]. 
Is to the Hypothenuſe NR 280. 
8 is the S'ne of the Angle NRK 615 32 9 

To the Sine of NK 335. 
Equal to the Height of the Ob bj: and 

Hill together. 75 
and ſo is the Coſine of NRE. vis: RNK 
28. To the Logar hide RK, 179. 4* 
of, 
To which, if you add the meaſured di- 
nce PR 212. their Sum will be 391. 9. 
the whole length PK. Then, 
In the Triangle POR, vo have given, 
391. 9 Foo, and the LOPK 22% 2. 
which you may find OK, by Caſe /,, 
T-igonometry BR, L, T. Thus, £20 

As Radws, Tane. 1 OO 

Is to the S de PK 391.9 Ar e 
8 is the Tangent of the OK. 224. 255 3 
To the Height of the Hill OK 160, 8 8 1 
Which ſubſtracted from 335. the whole 
ight, there remains 174.81 Foc t for the 
ltitude of the Object NO. 


9 


of Longimetria. . 


P,ob. 1. How 78 upon an OLjef of : 

pn H:ight,) to find the diſtance from 

nce, to ſome other remote Object. 

Fg. 76. S ippoſe CA to be tha; lide of a 

rt or BAIUITk 22. 5 Foot hig", and be- 

3 upon the Platform at C, you foe a2 
D 3 / Tiee, - 25 


W 1 — * 


8 
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\ Free, or other Object at B, whoſe diſtin 
you would know from the Foot of t 
Wall at A. 

Th- Lines ABandACheing drawn, and d 

0 guh of the Wall 22. 5 Foot, ſet from | 
C, where by your Inſtrument directed] 

B. you find the Degrees cut to be 71. 2 

| which Angle lay down; ſo have you th 

_ Righ'-argled Triangle CAB, in which the 
is given, (1.) CA, "he heighth of the Wi 

23 4 Fort (2.) the Angle obſerved at . 
77 *: 25 D g. by which you may find u 
ities: AB (ly Caſe 2. of Ught Arg 
plane Triavgles.) thus, 

As Radius, Tangent 45 Deg. 

- To CA, the eighth of the Wall 22. 
Foot. ho 
i 1 . 80 iv le Targa of ACB, the Argh 

rind, 725 Deg. 

To the diſtance AB, 66. 28 Foot.” 
Asad if you would find the Length of 
Line CB, you may (ly Caſe 3 of Right 4 

Triangle) thus, ne 

As the Sine of the Angle obſerved at \ 

71*.25' Deg .. 
Is to the diſtance BA, 66. 28 Foot. 
So js the Radius, Sine 90 D 
To the Line CB, 69 93 Foot. 
Fig. 68. Is Suppoſed to be a pie 
of 2 River, and you meaſuring along 
| one fide of it, — as well know de 
42H n of it, as alſo make a true Plot * 


2 


＋ 
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putting down what remarkable things 
1 on the other ſide. * 
Being at SI. the firſt Station, cauſe one 
your Aſſiſtants to go to the next bend 

f the River, as © 2. and there ſet up a 4 


ark for you; then ſce what Angle from 
> Meridian © 1- © 2 makes, which let 


2 ; 

a N. W. 6 deg. alſo ſeeing ſeveral marks 
thel o the other Tide of the River, take their beai- 

Wies, as the Houſe A which ſtands upon the 


dank, and is a Mark for the Breadth of the 


irer bears N. W. 52 degrees, the Wind- mill 
75 d UP in the Land, bears N W. 40. dig; the 


tee C by the Water - ſide, bears N. W 17 

8 all this note down in your Field 
book, and meaſure the diſtance from © 1 t 
D 2, 13 Chains, 20 Linke. After this comirg : Þ 


ars from you, viz. O 3; which ler be 
.; dig. See alſo how the üs A 
bere bears from you, vis. S. W. 20 de g. 
e Wind-Mi!l S. W. 56 deg the re, 
. 77%. Alſo as you are goirg forward - 
vou {ce any thirg more at this f-cond 


tation, take the Bearirg- thereof, aa 2 
oted Caſtle D upon the Land; bears NW. 
287, as a Church E cloſe by the River 
dnnkN W, 4. meaſure the diſtanc: from 2, 
" 93. And p/acing your Inſtrument ate 3, he 
buch bears troin you N W. 88 4rg. the 


attle up in the Land at D you cannot fee 
E or the Church, therefore let it alone for 
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, - the next Station. But here you may f 
forward a little Village F, the firft Hon 
thereof bears from you NW 327 deg. Meaſu 
thediſtance from® 3tce 4,andPlanting ye 
Inſtrument in O4, the firſt Houſe of the Y; 
lage F bears from you South-Weſt 32 d. an 
the Caſtle D, which you could uot ſee 3 
the third Station, 8 W. 247 Havirg 9 
, Jown all this in your Field-Bock, it wi 
be as. follows, Sod 


0 


: FO 


8 N. W. 6* 18 Chains 21 Links i 
4 2501 | 1 * : | = - 
S }ATree upon the Bank of the * 

BSE „. 3 N. Nr; oe | 
S DA Wind-Mill upon the Land N. W. 40 88 
8 A Houſe on the River Bank N. W. 52 oof 


RY 2 2 N. E, 15*. 18 Chains 20 Linb. 
„The Tree N. W. 77“ o A 3 

1 The Houſe S. W. 20 00 > e 
rhe Wind-NMills. W. zo 00 3 vation go 0 


#7. 


wy” Acaſtl: far up in the I and Nl. W. 28. op | For- 
A Church upon the River N. W. 4 Sg 

8 Bank 4 7 : | ; : ſeryati 
Dz N. W. 15 30 Ch. zoLin. „ ang 
< The Church Bears N. W. 88 Theſe look bac 
The Gore rac be ſeen ward to Obſ. © 
T The end of the little Village -Crwra od Obs. 
8 N. W. 32. 8 A forward Oble 


, i 


O 4. — — 5 1 n ; 

f? rhe end of che lict'e Village 8 32 , Th ele rf 
{Th Caſtſe reſpecting © 3 SW,2, ppecto; 

| and 15 


— 


r . 


* ——— 


Aj 
« - 
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To Trotra& this, draw the Line N. S for 
Meridian, and laying your Protiactor 
pon it, the Center thereof to © 1; againſt 
W. 6 make a Mark for the Line that 
ges to © 2. Alſo againſt N. W. 1)“ make 
Mark for the Tree, and againſt 40? and 52* 
xr the Wind-Mill and Houſe, Then from 
1, through theſe marks draw the: Lines 
> A. GB, SC, 2. Szcondly, Take trom 
our Scale 18 Chains and 20 Lin. and ſet 
eff upon the Line 2, which will reach 
o ©2. There lay again the Center of 
rour Protractor ; the Diameter thereof Pa- 
llel to the Line NS, and make marks as: 
ou ſee in the Field- Book, againſt N E 155 
(W 77* SW 207% SW ro, NW:28s, NN 
„and through theſe inasks draw Lines, 
e firſt Line directs to your third Station; 
he ſecond Line NW 7 directs you to the 
tee C upon the River Bank, for that Line 
tting the Line © 1 C, ſhews yon by the 
nterſe ction where the Tree ſtood, and alſo. 
he Breadth of the River. Alſo the Line 
ao' cuts the Line from the firſt Sta- 
on NM 52“, in the phce where Houle A 
tood upon the Bank of the River. If there 
ore you draw a Line from A to Cit will 
epreſent the farther Bank of the River. 
ad to you may proceed on Plotting; ac 
ording to the Notes in your: Field-Boοlr 
od you wilknot only have a true Plot f 
e River, but alſo know how ſar the Wind 
4 D 5; | Milk 


= 


\ | ll — 


Gift Neseen the two Stations C and H 
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Mill B, and the . D ſtand from th 
Water-lide. For if you take the diftang 
b:twixt any two of the places, with yay 
Compaſſes, and try it upon the ſame Seal 
that you laid down your 8 ationary G 
ances, gives you the diſtance required; 


Prob.” 2 To find the diſtance between a 
two Places both removed from the Obſerqq, 


Fig. 69. Let tue two places be B and Il 
and let their diſtances be required by af 
9 g ſtandirg at C, 

Let the Angle BCG be taken, bal 
on one of the Places, as B, and any w 
fible. mark; ſuppoſe G ſtanding about thelf 
the middle of the diſtance, and likeviſe ag 
the Angle GCD be taken. 
2. Then leaving a viſible mark at c| 
Jet the Obſerver £2 backwards into another 
Station as at H, in ſuch manner, as that he 
being at H might ſee the mark C and 6 
in a right Line; and let him meaſure thelj 


> 
2 „ 


1 


At H let him take the Angle BHG, 
24 GHD, as he did before at C- > This be 
ing done in the Triangle HBC, becauſe tht 

onward Angle BCG is equal to both the 
inward and oppoſite Angles BHC and HB 
- thereſore by Sabſtracting BAC out of BCG; 

there will remain the Angle HBC. Thy 
all the Angles in the Triangle HSC, 7 


„ ; 


U 
| 
| 


1 
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e ſide HC being given either of the other 
wo ſides ate found by the third Caſe ot 
Plane Triangles. 3 
Ag in, in the Triangle HDC, the Angle 
DC, and either of the ſides CD or HD 
n1y be found in the ſame manner. 
Liftly, In the Triangle BCD, the tua 
dides BC and DC being found (as is alrea- 
taught) and the Angle BCD, by Obſer- 
ation, the other two Angles CBD and 
DB. may be found by the fourth Caſe 
e Plane Triangles, and conſequently the 

tide BD by the third Caſe of PlanzTriangles, 
hich is the diſtance require. 


Ig 


ETSS 8 


. Leong, or Meaſuring the be 
quallity of” P. laces, as to cbeir Heights. 


ig.” find out the difference of heights 
2. of one place- from another, in the 
iſing and falling, which is of | conſtant uſe 
in conveying 'ot Water, either above the 
round for Fountains, Cc. or under the 
round for Adyts or Seughs, c. Let 
your Inſtrument be careſully made, wWbe- 
her it be a Quadrant, Water- level, or aux 
ther ;- the beſt I Account to be a braſs 1, 

he fights upon the top of the T, to be Per- 
Ipective Glaſſes, which muſt be tried before 
led, and the Glaſſes are to ſtand always 
me way, this will endure longer Stations 


FSE 
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than ordinary, and 1s for many reaſons the 
Beſt, if ſubſtantially made, and there muſ 

be two mark Boards placed upon quartet F 

Pikes, that your Aſſiſtants may liſt them. 
higher or lower, as they ſhall be directed. 
Ihen ſet the Level as near as you can be. 

twixt the 2 Marks which your Afſiftany 

hold upright in their Hands, with the ſlip 
ping Marks; turning to one, cauſe him tg 

Hola or ſet the flit and Black ftroke eve 

with the Level fights; and ſo the other 
The difference of theſe ſights, in Inches and 
tenth parts gives the Aſcent or Deſcent; 
and this is for one ſimple Station; but if i 
| requires both Aſcents and Deſcents, then in: 
Bock ſet down your Bark Stations in one 
Column and yon fore Stations in - another, 

= Sum op both the Columns, and take the di 
| ference of them; if they be equal, the two 

places are Level, if your foreStation exceed, the 
difference is lower, if otherwiſe, higher. A 
Example will clear all. Fam to give the 
difference of heights of the places A and B 

from the Line of the Level SB, chuſing my 
firſt Station at C, where I plant my Inſtr 
ment, betwit, the Quater Pikes A and F, 
and ſetting my Level firm, the Aſſiſtan 
lifting up and down the mark Boards til 
both ways the fights take the Black ftrok 
at D and E; in a little Fable made, ſe 
down the heights of thofe ftroakes- from the 
Ground, in two Columns, one for the 7 


Pa 


| 
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Jand, the other for the Right, as you ſee in 
e Table adjoining, wherein AD (for the 
t band) is tound to, be four Feet three 
Inches = of an Inch, and EF (for the right- 
xd) ſeven Feet, 1. 5 
Again, Let the Second S'ation be at G, 
and the left Hand hei ght FH be ten Feet, 
bree Inches and a half and the Right. Hand 
height I K three Feet, 3-7 Inches. Again, 
The third Station let be at M, and the Height 
IL 2 feet, 9. 4 Inches, and ON 12 feet, 1. 5. 
Inches. Lafth, Let the fourth Station be at P, 
and the height OQ three Feet 10, 9 Inches, 
and BR 11 Feet 9, 8Inches. The Sum of the 
heigh's on the Left hand is 212 Feet and 
three Inches, that of thoſe on the Right 34 
Feet and 4; 5 Inches ; their difference is 
13 Feet and 1, 5 eons and fo much is of 


tower then . 


7 


— — 


= py on a the gn on gory 


% = A 
Stations. Left -hand. | Right. hand. og 
— | n 
beet. 1. Feet. Inches. I 
rr 
2 10 33 3 is 

„ 3 „ 1 
an's &.-:. $$ Weg 1 .. 
till A | s — — : 
ok 1a 26 SOA 34; TH 


45 Sum of che. Highrs on the Right hand 34- 4- 5 f 
dam of the - ha che Lelt- Hard alle 3 : 


d © Their Differ. 13, 1. 3 
And ſo much is B lower chen a. The. 


2 
| 
| 
4 
1 
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The Uſe of the Line of - Pr i 
Numbers commonly called Gunter 
Line. | -— == 


| HE Irg -nious Mr Gunter and cal 
others — ſufficiently handled thif 

Subject, therefore I might have ſaved my ſelf 
that trouble; but becauſe it will be expe 
ed here, and the Book more uſeful, I ſhall 
1 fay ſornthi g to that ee and begig 
. Sel with, x i 


— 


Numeration. upon the Lire. 


Numeration by the Line may be ung 
Rood from this one Thought, viz. Th 
what Denomination ſoever the fiiſt at tha 
beginning of the Line is, that in the middle 
will be ten times, and that at the end wall 
be an hundred times ſo many: Which if uts 
derſtood, it will not be difficult to f 
what the intermediate Figures and pat 
are. 2 . 1 


Example. L 


To find the place of 25, you- may call 
the 1 at the beginning of the Line, bal 
1, then will that in the middle be 10, and 
the two which ſtands upon the 24 . 


9971. 


———ů — — 4 — 


17 
= 
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in, will be 20; then count five of the 
rand Diviſions z where ſtop, for that is. 
he place which repreſents 23. Where note, 
hat if you bad eſteemd the 1 at the be- 
inning of the Line but 1, that is, one 
mb, the place which now repreſents 25, 
ould ſignify but 2. 5: Alſo it yon had 
ſteem'd it as 10, then would the place of 
5, be 250; if 100, then 2500, if but ox 
en but 025, Cc. = 


Example II. 


To find upon the Line the the place of 
552. Firſt, eſteem the x at the bg noing 
f the Line to be 190, then will that in 
e middle be 1000,and the three towards the 
iddle 3000; from which count fix of the 
rand-diviſions and a half towards (4000) 
nd then you will come to the place of 3650. 
(ow you muſt imagine the 2 to be a little 
:yond that half Diviſion; for in this and 
he like examples, where we are to find 4 
ces, that which is Unites muſt be taken 
y eſtimation. * So have you the place 
> 7 TEACH NA, 

Mete, By theſe Examples laſt medtioned, 
ou may perceive that the Figures 1, 2, 3, 4, 
6, 7, 8, 9, do lometimes fgefy then 
ves alone, ſometimes: 10, 20, 30, Ge. 
ometimes 100, 200, 300. Cc. As the 
ak performed thereby thall require : The * 


. you; fer too wide. 
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firſt Fignrs of every Number is always thy 
which is here fet down, and the reſt ofthy 
Figures are to be ſupplied accordir g as th 
queſtion ſhall require. And by the vans 
tion and change of the power of theſe Num 
bers fromx, to 10% or 100, or 1090, any 
Proportion, may be woo by this, | 


ca Rub. 


Always extend the Compaſſes from thy 
firſt Number to the ſecond, - and that di 
ſtance, or extent, applied the ſame way up 
on the Line, ſhall reach from the third i 
the fourth. Number required. 

Or otherwiſe, extend the Compaſſes from 
the firſt Namber te the third, and that er- 
tent applied the ſame way, ſhall alſo reac 
from the ſecond to the fourth. Either d 

theſe ways will effect the ſame thing, a 
by Examp es following ſhall be made ap- 
pear. And it is neceſſary thus to vary the 
Proportion; ſo as to avoid. the opening of 


Muliplication by the Line 


This Rule be it be perform'd Arith 
metically or ON, depends up 
on Euclids Elm, Prop. 1. kb. 2. where it 
ia de monſtrated, that if e ee be 5 


= 


— — 
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xd, whereof one is divided into diverſe 
3 the Rectangle contained under thoſe 
wo Lines is equal to the Rectangles con- 
zined under the Line which is divided, 
nd the parts of the Eine divided. 
The proportion is, as one is the Mul- 
;plyer: 80 is the OR to the 


coduct, 


> ow 
7 


th | Exenple 1. 
oy Let it 3s required to u 8 by 7 
ure proportion is, as 1: is to 8 :: ſo is 7: 


o 56, Therefore extend the Compailes 


om 7 to 9s which E pie 
Bun . 0 05 oo 


Let it be required to Multiply 27; a: 
The proportion 18.3 As 1: to 5:: fo 18 37.5 

0 185. | 
Set one Foot of the Compaſſes in 1, and 
end the other Foot to 5; that ſame ex- 
ent will reach from 37 to 185, which is 
he product of 3), being Multiplied by, 
5. Otherwiſe, ſet one Foot in 1 and ex- 
end the other to 373 the lame extent will 
each from 5 to. _ 


Example. 


rom 1 to 8; the ſame extent will pre 5 


66 | The ge ore d 


Example III. 


Let it de required to multiply 857 75 by 
3. 6. The Analogy. or Proportion is, 4 
1. to 3. 6:: 80 is 8. 75, to 31.5. Set on 
Foot in 1, and extend the other to 3. 6; 
the fame extent applied forward upon th 
Line will reach from 8. 75 to 31. 5. 


pio 7 the Line. 


In Diviſion, the Quaticat contains „ Un 
ty as often as the Dividend does the Di 
_ for: It follows then from the 5th Def 
tion to the 5th Book of Enclkds Element, 
that the Quotient is in Proportion to 1} 
as the Dividend is to the Diviſor. Fra 
whence we may deduce the Proportion ſo 
Wars,” v2. As tbe Diviſor is to Unity, 
is * Dividend to the Quotient. 1 


e L 


Let it t be required to ride 40 by b 
The proportion is, As 8: to 1 :: 40 
Set one Foot of the Compaſſes in 8, ant 
extend the other Foot to 1; that ſame 


tent will reach from 40 dowawards to 5 
which is the Quotient. 


Otherwiſe extend the Compaſſes from 
to 40 the ſame extent will reach from 1,10; 
E Z Exam 


CY 
| — 
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| Example 1 
5er it be required to divide 236 by 12. 
„e Proportion is As 12: :: 33 36: 
o rtend the Compafſes from 12 to 3386 3 
3. Je ſame extent will reach from 1 to 28 ; 
0 14 hich is the: Quotent required. 


Youl know how many Figures mould 
2 in the Quotient, by keting the D.vifor 
rd:rly under the Dividend, C c. 


Uni The Rule of three by the Line. 

5 The Rule of three 7 the Line hint be 
bt erformed by the laſt ' Grneral Ba, þ 
1212 
a. If 26 ; Acres uf Land de Js 1521 


Laar; what is 36 Acres of the fame Land 
orth by the Vear:Fropemen as 1. 5 75 . 
do 36: to 88. 617. 

Extend the Compaſſes from 26 to 64, the 
ame extent will teach from 36 to 88, 61 
hich is 88 J. 12 5. 3d. 2 9: for the Anſwer 
ff the Queſtion, | 


Jo extro@ the mee, Roo th the Line | 
Divide the ſpace tawein Unity and: 


he given Nane into two equal parts: 
Where 


— 
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Where that Diviſion falls, is the Squan 
Root ſought. 


 Evample II. | 


- To find * Square Root of * EI 
tend the Compaſſes from 1 to 36, th 
Middle way upon the Line between th-{ 
two Numbers is 6, which is the Squat 
Root of 36. In like manner yon may find 
the 85 Root of any other Namder. 


A. clearer Idea of which you cannot hai 

| than that given by the Ingenious Mr Cum, i 

his excellent Treatiſe of F factions comple 
ed, which is ad follows. 

Every Magnitude is ndr by . ſome 
Ma nde of the ſame kind, a Ls ne bya 
hae) Foot; Yard, 7c. a Superficies by 1 
ſquare. Foot Yard, Of Gf Solid by a a 
"9 Foot, Yard, 6 212.88 of : 4 


The Lineal Meſwe i is my to alk 


The fuperficial Meaſure may be concei-M 
ved, by imagining a Floor pav'd will 


23h Tiles, each a Square Foot; for then the 
N imber of P. les is equal to the Number d 
ſquare Feet in that Floorirg. Now if the 
| deer ug be juſt one Foot broad, * Num- 


bel 
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er of Tiles (or of Square Feet) will be e- 

11] to the Number of Lineal Feet in the | 

-ngth of the Floor; but it the Flooring - k- 
e 2, 2, 4, 5, Cc. Feet broad, the Num- p 
\-r of Tiles, or of Square Feet, will be 


ice thrice, four times, five times, c. ſo 
the 1any Tiles (or Square Feet.) So if the Floor 
neh ere 11 Foot long and 7 Foot broad, 7 
late 


imes 11 Tiles (or Square Feet) gives 77, 
he Number of Tiles or Square Feet in that 
looring. 1 7 * 
The ſolid Meaſure may be conceived by 
magining a Wall built with Stones, each 
Cubick Foot; then the Number of Stones 


ui be equal to th: Number of Cubick 
7 it et in that Wall. Firſt therefore, if the | 
les vall be one Foot thick and one Feet high, 
he Number of Stones (or Cubick Feet) will 
dee equal to the Number of Lineal Feet in 
by oh: length of that Wall. Secondly, If the 
y 18/2]! ſhould. be of the fame length and 
eighth one Foot as bef re, but the thickneſs 


3, 4. 5, Cc. Feet (inflead of one Fut; 
en the Number of Stones (or Cubick Feet) | 
ill ccerdingly he twice,thrice,four-timesfive- WS 
mes c. and as many as before. Laſth, If the 
ength and thickneſs be the ſame as in the 
aſt ſuppoſition, but the height (inſfead of 
ne Foot) be 2, 3, 4; 5 Feet; the Number 


x of Stones (or Cubick Feet) will be accord- * 
tne ely twice, thrice, four times five times, 
um-. what it was in the foregoing. 80 if a 
bel | 5 


— 


1 

Wall 18 

. . 1 ! Th 
* ho = 
F = 

: . 
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Wall is ſeven Foot long, three Foot thid 
and one Foot high: From what has be 
ſaid, a Wall of ſeven Foot long, one Fa 
thick and one Foot high conſiſts of ſeg 
Cubick Feet; but a Wall of ſeven F 

dong, three Foot thick, and one Foot hig 
conſiſts of three times ſeven Cubick Fe 
that is, 21 Cubick Feet. Laſth, A Wall d 
ſeven Feet long and three Foot thick as bs 
fore, but five Foot high, contains five tiny 
as many, that is five times 21 Cubick Fee 

dl 105 Gubick Fer. 

From all which is evident, that in caftin 
up any Menſuration, the Multiplier in ary 
of the Multiplications is an Abflract numb 
nus well as in all other Multiplications wh 
ſoever, which may prevent the falſe Con- 

' quences uſually drawn from multiplyig 
Feet by Feet, viz. That of multiplying by 
contract number, as 31, 19s. od:by 31:19 60 
Halt aCrown by half aCrown; which is cov 
trary to the Nature of Maltiplication, ho 
Operations are only compendious additions 
either of the Multiplicand or fome part i 
it, continually to its ſelf or its part. 


poſe a Roof in length 120 Foot i 

' both Sides, and the depth of one Side 1 
Poot ; theſe two numbers multiplied togeth# 
produce 2160 Foot, which is 21 Squares, on 


— 
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p Foot, that is, 10 Foot above palf E 
uare more, it being meaſur'd by the 
mare of 10 Foot every way, ſo that 100 
huare Foot is one _— dp) wh 


To meaſure a Grometrical, or true 
f are. | 


Multiply the length by the Breadtb, and 
e product is the Area thereof, 


Example L 3 


Eg. vl. AdmitKLMN, whoſe f des is 2, which 
Loh iplied by 3, being both the Length 


If be ſeen by the n 


rb. 2. To Meaſure a I Sure or Tel 


lelegram. * 


roduct 10 * Area. 
| Prob. 3. To meofure a Rhombus | 
Is is mas ( by the oth Theorem) 


10g between the ſame Parallels-are equal, 
that theParallelogramABDFis equal to the 


Ply 


id Breadth, produce 9 for the Area as 


Multiply the length * the breadth, the 


atParallelograms having the ſameBaſe, and 


ombus a b BF ; there, if you multi. 


— 


1 
15 
14 
: i, 
,, 
_— 
BY 
: k 
l”' 
| n 
1 
a 
' [ 
"_ 
1 
38g 
1 
1 * 
1 1 
| , 
4 
4 4 
Fg | i 
Fg 
i 
- | " 
; 1 
- 11 
1 
5 
1 
1 3 
Cl 
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PV BF one of the ſides by DF or ak 


erpendicular , hs. Product will be 
Area thereof. 


kan. J. 


Let a 5 BF be a Rhombus "whoſe fi le 
is 40 Inches, and let the neareſt diftance 
any two oppoſite ſides, which is the Perpey 
dicular, as ak = AB be 34 inches, 1 | 
mand the Area. 

wan BF = 40 


| Anſwer, 1 360. 


| . 
. Z 
* 


_— 


Prob. 4. 5 ee a 2 


TheparallelogramBACEis double toa Al 
Y Corrol. to Theorem 10). Therefore Mul 
tiply the Bafe AE by halt the Perpendicy 
77 DF, and the ProduR; is the Area of bl 
* ADE. 


Rete 7 I. 


Let ADE be a Trian le 02 Baſ: AE 
="20, and the Perpendicular "DF © = 3 
what is nan Kees, | AL BTR, 9 


Re - 


OA 
To menſure 18 Ky 
ee Sides being given, withont Gag th 
pendicular. 87 {1+ BY. | | 


Ib NM | 
"Rp 1 2 E. 


4444 * 21 2 Fe 4 Fo Sides 
MN iu ever i 
um ere 7 EY 


— j 


ich cal ree Differences; Mul 
eſe three differences; and the 2. Sum eon 
nally together, the Square Root of this 

ſt product is the Area thereof. 1s 4 258 


E 5 4 , 
gti LOR 26 i eie 50” var | 


Prob, GORE pen. ; 
2 8 BY I n i V8 
e 3 E. SE 33 


Having "ini, the a” in- 
Wa Figure following, 12 7 
ee . and .CD 
. To "multiply Sam by 2 the 
iſe LK, and the, Ange or” Product 


de Ares 0 a 


v4 


22 me 555 * mu 1 * T1 * 


L Arb b. Tab ne 
common Rae KL be 100 Mane the 


8 
* 


14 * 
” = 

- 
wr #719 : 
4% 
* 


4 


Fs. 74. 


mandthe Arti- 


\ 


pendicutar-—AÞr 40, and CD = 14, E =—_ 


* 4 F 

- * * 
Rot l : 
* — ju * - 
- * * 1 j 

7 """ 4 1 $ 
LF a 
TS ow P £ 
= | ” 

* 4 
8 * * 4 L 
n * * = 

. : q 
N 

Oo 


-. x 
hd * - ; 5 - 2 Pry F 
22 4 99222 5 3, T5. 
74 "221 3 * GHz 
- . 
: _— . *<>- - 
. 4 | 


1 FE. 
2 @ , : 
a 
”. 


AB = 40 
|. 
FIR! Cd =: 14 Ot 
1 A bnd et 4 5 * 
e 1 4 FLO TT OFT: 1 
- Sam 54 Ae ; . "11408 


+ K EL = 50 1 
FEI 1 2700 Anſver, 
: K 2. $3703 ah is 1911577 hz 


eb. * "To Meaſure, 1˙ Reguley Pri 


Fig. A. Multip the Sum of all thel 
by : the —— any ſide from the(] 
ter; ” ad the product 1 is the Area, for f 
may be divided in as many Triangle 

they: have Alen and thoſe all equal to: 
another. 5 
| - Kromple. | . 

Loet ABCDEF be a Hexagon 5 
whoſe ſides is 10 Inches, and the 5 
3 the won to the middle 


— — 


| baue ee 7 
eee 


ads 30281] 00 7 99 et as COM 
x4 s bits, 04 . 
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Prob. 8. To Meſure « a Circle veal ways 


Every Circle is equal to. = 
blorg, or long Square, whoſe Length is 
ual to + the Circumference and Breadth 
qual to its Semi- Diameter. For a Circle 
2 regular Polygon, having an infinite num - 
xr of {ides, and therefore the Semi Diame- 
t is always Perpendicular. to one of its 
des, Wherefore, multiply + the Circum- 
rence. by its Semi- Diameter, N. the: Pro- | 
F r 

| 7 16H £1 
rob. 9. Tv Fn the e 
| Circle. d 


mY K + 
Erery e ia more thn 
nple the Diameter; but the neareſt 
onal Namber, between the Diameter and 
e Circumference is, as 7 to 22. 'There- 
ore if you multiply "the D. arneter by 22, 
| divide the Product by 7, the Quotient 
il ſhine; you che Circumſerence-. all! 
Note, Greg Circle is equal to 'a Rect. 
ngle Triangle, one of whoſe Legs is the 
adius, and the other Right:line equal 10 
je Circumference of the Circle. 
Therefore if; you multiply. the Wants 25 
Py - part of the rare: ao the gro- 
8. "is the Aren“ ri 1h 


. Ain c EW Denk! — 8 


tiply that by Tir and divide that 5 


| 12227 19 — bad theilogth of an Abl 


. give whoſe Length is required. | Fig 
divide into 4 equal parts, then take one 


* Arch. line . 


10 two (qua 
the Chhord- line AD; into four equal par 
then as before draw the Line Op, 


Line being takes four times le 5 
Arch: line At DF. 2 £ 7 


n D Meaſure the Potion ed 


. mhic)comtined under two Semi-Diat 


4 
—ꝛ 


Otherwiſe ſquare the Diameter, + m 


by 14, the Quotient i is the Area. 


9 ö 


4 a Circle Ceometricaly. 
x. 76. Let ABCD be the Arch La 


au the Chord - line AD, which alus 


thaſe parts, and ſet it from D to C upon 

Arch-Line * This done, draw'a Linh tro 
the point C, to the firſt Diviſi on, which! 
be IC; this line is 3 the Ach Line | 
CD, ch donbled hall be the length i 


nien zi 9097s K mmi.) v9 24 


Boba. J find the- Legth f an 4rd » 
, greater than a Semi- Circle. 


© Fig. 77. Fiſh, 


Divide the faid Arch 
„ 48 DR; then divi 


3225 TIT] } 94 


8 3. 31 0 Y. 


7 3 78. Every portion of Cin 


1 
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1d one Arch-line_ is equal to that. lor; 73 
rare, whoſe Length and Breadth is equal 
the Semi- Diameter, and - of the Arch: 
* find the Center of this Circle PEP 
the Arch. line ABC i is a or of the Peri- 


J. WED off . 
"#1 v E. E. N 


Multi ply 7 — the Chord Line: bis. A AB 

| " [elf then. divide that product by the 

erſed Sine BK; then if you add the 

erſed Sine to the Quotient, the 8um will 
the Diameter of the Circle belonging to 
> Segment, ACK ; and balf thereof, will 


Las. YET . 1 4 | 


55 tut Id OED. 1 4 { 


7 x 20h * 4 * 0 N A. K | 
* * 1 | j 
' Fn * 54:45 1 e : 
R > 


Let ABC be 4 2 "Sep ment of 2 Circle to be 
eaſured : Now it ĩs not at the nnn, 
with two Sem:-Diameters; you muſt 
erefore find the Center D; whereof the 
gment ABC, is a part of the Perifery 
the laſt Problem; enen draw the two. 
mi Diameters AD ank CD; fo ſhal) 7 you 
clude the Priangle ACT); more'thin "the 
ment BC. Now firſt Wente thewhole 
gute ABCD by the laſt Problem; then 
aaſure the Triangle ACD, and from the 
nent of the whole Sector ABCD, ſub- | 
.- 3 . ſtrait - . Wl 


— 


— 
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ſtract the Content of the Trane ACD. x 
1 1s the Area of the Segmen 


The. Operation. 


Take 16 che Arch Line. The Perpendicu. ED 535 
ABC 8 the Semi- diameter 3 Bate AC 
8 of the Arch, 


— 


1 Area of the Sector 
"BRO of e 


nn of the 
dg mg n: 0 


*4 3 313111 may 1 $75 


You 


Triangle AC D.“ 
. det 


Weins e 5 Segmen 
ABC, by . BE by 2 : = 10 


And i it will do *. enough. for « comm 
Fradice. 


— 97 18 14 . on 


Fee 13. rauen En. or Ont 


(3:47 * Bic Ov, 


"Matias, the 1 neeft B 5 th 
ſhorteſt, that ly by: 11, and then dt 
vide the whole ine Wt 45 e which 
* Area e 


. 


feat. 0 


8 


2 T5 


f aps _ 
Wege 14 


f * — 
ks P 


wen 05. 1 debe te ol content. 
5 of. 
E T L E. 


th. 792 Mule the dues" is — Speed 


* "4 tit. of the Globe n 3 345 
$6 rn OPT 7d Mo eee r 


Let A be a Globe, or Sp here, whoſ: 
pperficial Content, at aa the ſurlace 
required: I multiphy the Circum erencs 
lich is gained ly Prohlam'9.) 44 by the Dia- 
ter 14, the product is 6 16, . 


NC jal Content of N + 15 
4 112007 L145 6 it 
. 15. N ier . Ape f 
af „ es 41 110. ) C 99-2074 AY 
| " T7 $9 "rat Hen 1 * 1 wks tl? „* * F354 s 
| 7 U L E. 9 47 9 1 1 


| Multiply the Gait: heighth by. i the Cir- 
omkerence at the Baſe, the product is the 


ical Surface; to which if _ 2 oh 
rea of the Circle at the Baſe, all 
ave the whole Err Saen. it 


— 
* 


14 
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Nabe 28. Ge; \Bſecfure the eme a 
Hun ef 4 a Cone. ine 
„„ oo &-FS8> 


— 


Add the — dlefſet Cireumfer; 
af the —— the Sum of whie 


Multiplied — its RE. produces the 
| 1 Content ofthe TaſWum. 


Fart. 

IL, eo. 0 * ws 24 A. 44] 

Ig eg Let RD be the Fruſlrum 
part of a Cone the Superficial Content ther | 


U 
ol 


of ĩs requit the Circumference of - th 
2 and ie Baſe being 6 and 3, i whic 
added is 9, the . is 4. 5, which aan 1 


el by 12 the heighth BD, 3 Is Sale 
cialContent of the Fruſtrum 

Mie, The Superfeial Content 4 „ 

nder, is found by multiplying the Gut 


by the 2 62 1 4 5 f 


[i #2 * 
9 + 


$1 20 2 aq $i 1 1464 201 71 in 
Fick find the hog of the whole: Cons 


2 whereof che Fruſtrum BODE is w path 
then having the whole heighth ot the Cum 
meaſure the Superficies by the 15th, Bick 
then meaſure the Superficies of the top path 
or leſſer Cone, by * me Problem, 2 
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frat the Content of the leſſer Cone | 
om the Content of the, greater; and the 


emainder ſhall be the Content by: the Five 
m 1 e n gn 


2 12 
7 R 0 BLE 1 u ny 


The Fruſtrum BeDE : en u ta 
ad AD. the kde of. op Cone, | ejopging 


«A = 
E 25 E. 


| 
| 
} 
j 
{ 
. 


: A; 23 
ulripiy DE 5 55 ud 
＋ Ki by DE + 0 the Queen is AM 
Jane 


A , 
Ss «43 & a4 2 511 — 4 1 — 23:17 4. 4 


ue Bert. 43 

i eg DE = 6 ES 

at which 1 . | 
by PE=BC=3 . 


the Get Is AD = „ 
72 LF: * 
To ſind the Superficial Con 


gment of a Sphere. 


——— — — 


„ * E 6 py 
4 i n 2 * 
7 . o N * * 4 4 # 
* * — wa 28 7 1 K = f5 2 
* A { 
— 
— 


4 - 4 8 


Sr 


5 n. 2 eee uid. 
ow i a U N 


Moltiply the Hegith 2 4 Ciro g 
ference of the Sphere, to which product x 
the Area of its Circular nnn 


7 eee OH tert 7 71 


8 
„ 


Bos. 19. To Heafive i Gb, 


: 
2 = 


Mb L. E 


ube the Side: is, multiply the f 

* e Cube b. eel „and that 'prodi& 

ain by the - fide of the Cube, which Cy 
number i is the Solid Content thereof. 


Bumps. 


Fi. 915 Lit 'BCDEFG rep! eſent 
Cube; whoſe Side let be 30 Inches; | 
T the Content. 2 | 


15 12 += 11 ee, Fo at 


1 e 
by it A — 


+. * lich produet 'mokiply goo. 9 
A2 agaimby N oY 


* * 8 
85 out 2 produce” 27000, | Conte 


N 


The Thung 
* the K Zine 1 Numbers, x 


N LY T 


' * 
Eo 


** 


Extend the Compaſſes, tram 1, to. 30, 
ſame extent will reach ſrom 30 to 900, 
nd from Wen to 7er the Content. 


Prob. 20. 5 Meaſure a Bora 5 . 
R U E 2 2154 


- 
X. . 


Mattply the Ng 52 the Breadth 2 
nd the product by the * which 
zives you, the Solid Content, Re 


N 1 


1 A 
2 , 1 a . — ＋ : — ; * 
1 0 +: lo L © | 
t# > & 4 7 
þ — . 1 N 1 3 7 
* ** 2 31. 5 15 z dy : ” | 3 - 


Pig. 82 Let ABCDEFG. 3 A 
arallelopipedon , whoſe” leng th AB is 4© 


nt 


ches, the br eadih BC = 30 Inches, and 
esch CD: = 1 the Content. 
Length W ö 
Breadth = 30 
. w1#+ 4x7 ” 17 * 2 5 


PL 
* "5 . 
y * 
4 


py 

— 

MD. 
2 
9 1 
"x 

0 

«) 


* N 
ä—ꝙ— — — e — 2 — 


= 75 7 e 55 , Y 4 3 

„„ bung Surtityar's Gib. 

| 28 4 LM 2 . 

| a EY 256 ak A0 IT” "A Me | | 
. Prob,'21, To Meaſure a or Sphere, 


eee ee, 
+ W; 8 0, Cube! 
the B by 11, Ind" 1 118 77 p 4 


zr, the Quotient f is the. Salid Content, 

2. Or multiply the Diameter; by 
part of the Globes Superficies, the Produ 

28 the Solid Content: Or one ſixth 

the Diameter ee by he Spheres 5 


* oi | 
2255 Gen Wiel tiply "the Kel | 


the Circle, whole Daene is equal to f 
Globes Diameter by. Jof the Diameter, the 
capa Bam Solid are FP oat] Mul 
pl. meter hy &r 110 es Aft 
Produges the a n Goh dig en 


Aas 238. * N 127 did 501 fit 1 


. Da 22; Tah ie Sol Content; of aG 
u F ** 

3 * U Ut * 
1 By 9 Noob. "foregoing, find out the Ara 
of its Baſe, and an a tea = ol in 

beighth, and that pro the Spud. ) 
| tent 4 the Cone required. 

1 e 

"There 2 2 Yd the Circumference of 


22. and its heighth is 1, 
t Bale 1s $3 1 3 


Ie eee "wu 
demand the Solid content of ſuch a Cone. 


As I 4 N 


Is to | 
80 is 22: © thi Cireumſirenes ob che Buſs 


To 7. 16 the Diameter of the Baſe, : 41,4 
Then multiply £ 22:5; u hich is 11.25. 
2 7. 162which is 3. 58, and it produbeth 
2.226, which is the Superficial Content of 

e Baſe, Again, multiply 40. 286, aby 57 
23, which is - of the. -Heighth of the 
ne, and it Modern 8 4 8456 91 the 
Kd Content. S8 „N 
But here you are tobte chat the lllant⸗ 

g ſide of Te Choe is Yotito, be taken for 
$ 15 height, but a Perpenidicular let fall 
om its Vertex, to its Baſe is its true heighth'; 
d the fame if” ta. be obſerv'd in che Ry- 


* 9 POOP Tae -. >" 2 
al 4 
54. n dimmer; 4 2. 1-1 517 ib 


bo. 23. 22 5 eee 


85 1* 7190 . 
wv. 1 2 * 


2 Sth | 
7 ne — 2 l third = 
 Diffcefive:” "Ky the ese male Sinai 4 
baſe, the P. yratnid hath a right-lined Figure 1 
or its Baſe, "fo thi is pet and Superficied | 
. Sa 88 Yertes kerunating in 


'oint. v4.0! 
+ 4 93 
- . 
: > 1 4 WP Wy" : : 
" . "= / ® 2 Ss 7 , * 
; EZ i844 4 KALE | in ; 


NZ % * 
; SG +: ; , R 
: * 1-4 "os 7 : 
* K * 4 
F 8” - 4 %” . £ * W * * 
\.- 84 4 bd by * 2111 48 1 : / 


F<, 


it I M 20 Feet = BY: = CK 20 Foot, 


. [Te hg ng Go 4 
Jo goo og i 


| OY find the Superficial Contes 1 

Baſe: Then multiply that by x of 2 
Heighth _ e the Solid Co 
of Rl Aha & 


- "- 
'4$ VR. , * 


Brob. 2+ To Meaſure the Fufom Sol I. 


or Cone. 5 


& 


ird + | 7 
. 83. "The Froftrom here 0 10 
meaſured is ABCD, the fide. of the great 
Baſe A, being 24 Inches, and the ſide of i 
leſſer Baſe at B, 8 Inches, and the lengihd 


It is evident that if L Hud the Solidity g 
the whole Pyramid AED, and allo t 1 
Edity of the elſe Py ramid BEC, and tha 
ſubſtract he: Content of, BEC, from iz 
Content of A ED, there will rem 
the ev of the 2 eng he 
_eertainly' this: way of meaſuring the 
ſtrum of a Pytamid or Cone, 5s the un 008 
exact a any; and it may be eaſil 
fared thus: Firſt of all find out the 1 
of the hole Pyramid EM, Which vou ui 
do by the following proportion, vis. _ 

As the Semi- difference of the Baſes, 
ls to the heighth of the Fcuſtrum, 
So is 4 the greater Baſe, _ 
'T the heighth of the whole Pyrani MI 


ts > HK a TC”. 
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Which © proportion will hold good in 
ones as well as Pyramids. | 

Let AD be the Diameter of ibe greater 
al-, and BC the Diameter of the Lale 
Wale from B, and C, let fall the Perpendi- 
nlars BO and CK; then ſhall OK be equal 
> BC, and the Sam: of AO and KD are 
he difference of the — the Baſes 
\D and BC; and conſequently AO the 
demi difference, and BO the heighth of the 
rſtrum, and A is + the fide of the grea- 
r Biſe, and EM is the heighth of the whole 
amid. Nen, en 1 How e 
\s AO the S-milad ifference of the Diameters 8 
sto BO the heighth of the Froftram, 
vis AM ( the great Diameter. 
o EM the heigh th of the Whole Privmic: 9 
So the heighth of the whole Pyramid 
WED, will be found to be 30 Fogt for | 
L. le greatet Diameter AD is 24 Inches, the 
cer 3, the difference 16, the Semi-dif. 
erence 8, therefore. thall- ME be 30 5 7 


3 


. 8 2040 1 3% W 

Now having found the eighth of as 
whole Pyranmd to be 36 Feet, Ithereby find 
the content of the whole" Pyramid 40 be 40 
Foot, then in thelefſer Py ramid BCE there is 
given the ſide of its. Baſe BC =8, and its 
kngth TE 10 Inches for EM 30 IN 20 
= IE 10, ſo 1 Had ? bh Content of it 
abe 1 48 Dost, - which . 


nn — 
fromogo the cdntent of the greater 
mid —4 will remain 38. 52 Feet ſot f 
Eye: ſolid Content of the Fruftrum 'ABCD; 
Alter the ſame manner; is found. theſg 
| lidiey, of the! Fruſtrum of a Cone. And thy 
| is: #l{o- ufeful:. in meaſuting of \ Faperiy 
Loa Round. or/ Square, and; ſor findin 
the Liquid: ny ae me Conical & 
AE 4 ; A pas ( 


— L oy 15 of croh 
+ * 1 think i it will not be an 
to give you an Example, or two of it, by 
e I enter upon their ſeveral methods d 
 meaſarivg their Work 0. 1 Ai 

Nate, Feet IR: d. by. Feet prodyg 
Ft „ Deer by Jo y Joehes ,produce Feet. and ly 
abe ; and by Inches, produce Tigh 


& va * 4 = 'Y 
1221 


and twelfihs of — 
hi f multi ] © 
1 ere n. to ip 2 3; | 


boo r tina 
- Firſt multiply the Feet hy the 12: 0 
Feet and the product i pn 2 214% 
Feet, then multiply roſs. wiſe 0:9 


| Feet b by Inches, ni +: by 2 es 105 

which ma kes 29 Inches-or 2 Feet and 3 by 
| 2, which makes e 12 ph 
Is 58. 


a 


4 | * — a 
* 
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Inches 6 by 3 and the product is 18 
ſellths ol an Tach, or 1. 3 Inch; all Which 
oducts ſet down. and add W 45 
e Operations 


7 202 
5 3-03 
3 2 65 
| * ol» D210 | 
— — — — —— — 
55 11:8 180 28 11 235: 6:8 


— on — —— — — —-— — 


— 


Fol, Glaſicrs:Mork gauged | 
Mar. ate meaſu i bot nen 

IR Tops 

i a Window be 5 Pes 6 Bae high and 

ſzet 4 Inches broadfy" hew- _ Square 

et:of 4 POPE, is there, Arſ, 21: 
3 6 ; 


As 8-5 1 
322 17 29:7 £1 bie 
n 111 936 Ep 


% 
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- Secondly, Painting, Paving, Plaſtering 
1 meakur'd by tes 


Ha | Ceiline, be 13 Feet broad, and y 
Feet. 4 In long, how many Yards doth i 
contains . 25 Yards.” - \ 
„ , 

17 21 h 


221.0 
48.4 . 


9) 225 41 


— — — ꝛ?à—ͤ— 2 


lng, 5 and F 
TE cogtinin 


. * : 


— 
- £ 1 
— * 


8 . 
. 9 1 


. F As 
, wu 2 „ — $54 4 2 


If a piece of T be 40 Peet 1 
and 13 Feet 5 1 e broad: How mat 
Squares ae Then By it? 4 5% wt 


_ 


— 91 


are Fe et. 40 


— 57250 43 5 
* . 5 Y N N 5 
W 520: O 
9 16 : 8 
xr 115 e n. 
| "536-48. 221 


"We Ce Commen, Brick-work kk is mea- 
d by the Square Red , er 272 
mare. Feet: Bar if the Wal! be not one 
rick and half thick, it muſt be reduced 
that Standard, by- this General Rule. 
ultiply the Superficial Content of the 
all by the thickneſs--thereof in half 
icks ; divide that product by Fo ny it 
ves the true ir. 30 2 


2 a Heres 
If a Brick Wall that is 12 Bick thick 
40 Feet long, and 9 Feet 11 Aoche 
gh from the Foundation, i will © cons 
I 1 Rod I as 56 Feet. er info nk 0nt 4 


-_ 


4 | 34 +1733 } 1412 

| 4 77 

1 7 | - 
2725 1366 B 
1. * WE 77 ” 7 
3 1 12771 , * & 
1 #2 7 
1245 
"= # -» »3 2 #4 44 — * 114 4 x : e 


* 


Inches i in br Sb 


Lar % 
by multiplying the* Grrt The cue, 


its thickneſs; 
till they come t. to the Shafts. 


And 1 tho the or the. length of 4 
Wall, the height 4 wh the A of 
the Shafts, and he thickneſs n 


"If a Back Wall”: 2 Bricks mie be 
Feet 6. Inches in "length, and 14 Feet 
he true content after ij 


is reduced to the lad. via. 2406 
Is. NO 2 arters, 40 Feet. . 

* "x1 161886 oN 5 ne Dy TT at 
$20” of TA <9. 


51 41 — , „ „ 
#5435, Jon © tt, — — (1 . #251 Þ 
” x by 2 * 


; =P 3 They is Ti 
— 4 - ? —_ * "os 0 4 54 4 
42 4 par . 37-7 . Lo 2 18 'M 
1 14.0 3 Wu 5 ien 
| 0 33 4 3 
11 E Þ E #1 1097 15 1. ly 1 We [1 


$1 Bas 10 70 ih i | 
Numb: e an <0 2 
3229 79: 4(993 
Which ee g ee; 2721, f | 
3775 Feet; 7 Which s: wa 4 
0 weep? of 8 Wall. 8075 Ht 5110 8 
. © The! Brickldyers hyg x pan 
of ir eaſuri | 'Chiinneys : Which 


by the heighth thereof, from the Foundatb 
on to the Heatth*of the next Chimney; 
and the thickneß of the. Jams is taken fa 
ich method they follon 
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Baue nem d. 


£4. Hs. $1 $3357 . 
17 3 e Peet Inches: 
; Heighth 4 Peet 3 Inches, 


nd the — 
0 of the Jams one Brick and half whit 
i "Content 2» 228 Red 3 
112 Feet. 420. [X95 14 4 | 2 403 TH: 2 JI \ 
ob 1.5 a 6 3 S640. _$ $1073 Tits (4 
n Ages non; e 29 nofit 


, "= T1 __— 


- 
\ 
Y — 
— | 


Fn : 228 * WT in Peet 
Ne, Thus they meaſure the Chimneys | 
every Floor tül they come to the 
als. 

FF the Girt of the Chimney Shafts be 

d Feet and the heighth 12 Feet 3 Inches, 
ww much is their Content? A4. o * 
Qu. 41 Feet. 
20 
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The meaſuring Book ought to be diy 
ed into three { as the En 
- Jews) in the ficft, * the Names of the | 
mentions are ſet down, in the ſecond,1 
Dimenſions themſelves, and in the laſt 
* of thoſe Dimenſions. 
After you have taken, and ſet dens 
menſions: Your next work is to multi 
them upon a waſte Paper, and ſet de 
their products over agunſt them in f 
ſecond Column ; As „ in 
Example. 


* 


The Tring See, Guide. 3s. 


re the Dim: Dinos Thee Ned. 


cheese 


abaring 4 times 
its Thickneſs. 


I 1 — 7 


three tiles, 
Door dedugt. 


Girt upper Vall 
"a 


7 


17 


Nl - 1 | 


601 2 


, * 4 Te — * 
5 FP 17 B 17 5 


— a 


=”, 


—— 
. 


ductions, il there 52 
de any of 3 Bricks 
thick put it down] 


ons, (if there bewwy;) then reduce the! 


tent of Ws Brick: work in Feet, * 


os The — herr dan. 
Now to caſt up 
their. Dimenfions:: | \DeduBiins, W 
ks + Columns 4-4-0). g 
- avintheMargin,in | F. In. 
the firft af which 1 16: 
put all the product 
of ohe Brick __ 


half Thick 
that are not 


— — 


twice, Lc. then 
put * * all = 
' cept -; deductions | 
that are one Br 


an” ũ ñͤ%“[PT—  —— 


Them add u b che F Column; froh l 
Sam of which ſubſtiact the Som of f 
olumn of Brick and alf Deductiòns; 3 
ſo from the Sum of the asd 'Columy 
_ fubfira@ the Sum of the one Brick D-doW 


mainder to the thickneſs of a Brick an 
half, and add that reſult to the Remainde 
of the firſt Column, which gives the Con 


—— 
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ods are found by dividing it by 272: 
s plainly appears in the Operation. el 


* 
r 
- * 


—_ * ä . 4 * 
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he Art of Survey ing and Mea- 
+ ſuring of Land. : 


Firſt f the chain. 


dEcauſe Mr Gwiter's Chain is moſt in auſe 

) among Surveyors for meaſuring of © 
nes, I ſhall chiefly inſiſt on that Mea- 

e, it being the beſt in'aſe for Lands. 
his Chain contains in Length 4 Pole or 
Feet, and is divided into 100 Links, 
h Link is therefore in Length 72 Inches: 


Io 83 


you would turn any Number of Chains 
Feet, you muſt —— them by 66, 
100 Chains multiplied' by 66, makes 
00 Feet; but if you have Links to your”. 
zins to be turned into Feet and parts of 
t, you moſt ſer down the Chains and 
nks, as if they were one whole Number, 
after having multiplyed "That Number 
66, cut from, the product tie two laſt . 
ures to the Right Hand, which will be 
Hundredth Parts of a Foot, and thoſe 
the Left hand the Feet required. 


N ry 
1 . 
£ 8 6 . — wv 
: amp Se 4 
- N ” 5 - 
- - — 
- - "Y 


how many Perches had been contained 
5 Chains. 25 Links, you mnuſt divide! 

+ : by 25, the Links in cne Perch and ti 
Dun, Anſwers the Queſtion. 55 
25. 15,2561. e in ce 


Rſs 


* 
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Let it be We to know how may 
Feet there are in 15 Chains 25 Links. 
T ſet down thus the Multiplicand 15,x 
The Number of Feet in 2 (han, | 


1 e 
% Hani on 
9150 
product ĩ in Feet.  To0dj 


The Product is 1006 £2 This is 
plain, it needs no other Example. 
But now on the other hand, * one tha 
ſand and ſix Feet and an half was given jr 
to reduce into Chains and Links; you my 
divide 1006.50 by 66, the A 
be 15, 25, VIZ, 15 Chains 25 Links. 
in like manner, if it had been aſt 
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Admit I would know how many Chains 
re contained in 700 Feet, 


— 


66)500(7, Ez! 
; 462 | 8 
——ů—ů— 


38 40. chains $7 Lin. 22. 


100 


7920 25 5 40 e 
163360 5280 5280, 1760 320_ 8 Mile. 


i. 


WJ —_— 
— 


9 9 LE -=rT ws dn — 
- __ 


- x z 


a *g. 4 ' 4 „„ / * 
are Meafſure 
” "a | 1 „ i 

| p $7 __ ay, 1 

| F v8 FS +1 3» Þ WH: 4 
* , — y " e 
L \ Y 4 | | 1 

i x . | 
; 


* | | 
* 5 9 . } 


Guide. 


» 


eyor 

| 

| 

1 
N i 
= . 


N. 2 9 E ö CET le: et caf1 4-4 
5 62.72 3 Feet *. or : : 13 
Ds beet [194 228 |r 33 —— | 
| ES En _ | — j : 
£ 295 289.21 4 3 Nee rr 2® 
8 — ——— — — — | | 
A 3500 n 57-38 = > 22 : 2,778 © I Perch. | | 
by _ — _ —— — J WES 
& Perch 9284. i6b2y 1272225 130,25 19.89. - (Chain ; 


Chainſ627261 10000 4356 1484 [174,24 fi Ji acre} 
Acre [6277540 flo 4376 [4840 '1742,4 i tro |! Mil 
ie [4014489600 64900000 [27878400 [3097600 1115136 [1024001640016491 I 


% * # 
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The common Meaſure for Land is the 
\cre, which by Statute is appointed to 
ontain 160 Square Perches; and it matters 
ot in what form the Acre lyes in, ſo 10 
ontains juſt 160 Square Perches: As a Pa- 
allelogram 10 Perches one way, and 16 
another contains an Acre; ſo does 8 one 
vay, and 20 another, and 4 one way and 30 
he other. If then, having one ſide given in 
erchs you would know how far you muſt go 
on the Perpendicular to oof an Acre, you- 
uſt divide 160 (the Number of Square Pr- 
bes in an Acre) by the given ſide, the Quo- 
ient is your Deſire. As for Example, the 
given ſide 20 Peiches. Divide 160 by 20 
he Quotient is 8, by this I know that 20 
Perches one way, and 8 another, including a 
Right-Angle will be the two ſides of an Acre; 
e other two ſides muſt be parallel to theſe. 
And here I think it convenient to inſert 
his neceſſary Table, ſhewing the L-ngth 
and Breadth of an Acre in Perches, Feet 
and parts of a Foot: But if your given ſide 
bad been in any other ſort of Meaſure; as if 
lor inſtance in Yards you muſt then have 2 
een how. many Square Yards had been in | 
an Acre, and that Sum you muſt have divi- 
ded by the Number of your given Yards, , IM 
tie Quotient would have anſwered the 
Denen „ i} 


= 
* 
- 


— — 


A 


A bo — 


3 


— 
— 
0 
— 
Q. 
— 
* 


an Acre. 


th. 


— 


1 


Length of 
an Acre. 
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— 
* 


* 


4 
72 


f wb; N =] 8 Is 


—Fx< 
- eek. = | [|< 7 Fe 2 

Perchesſ III n DER 
— —— —.— — Js —— 1 ZE x|I| + 


| — 


readth. 


. 


2 


[Perches.| 2 * 


* 


- 
Fd 


* 4 kk 7 * * = 1 ms 
| Feet, © |< THE J 18 Ales 4 * ola] -| 
Ent Fc || <|=|2]2] TIE 2 
e IE 
F» ͤ 4 Rt 
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E* 
= 
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Example. 5 


If 24 Yards be given for the Breadth, 
ow many Yards, ſhall there be in Length 
of the Am . 
Firſt, 1 find that an Acre contains 4840 
quare Yards, which I divide by 24, the 
aotient is 201 2 for the Length of the 
cre And thus knowing well how to take 
he Length and Breadth of an Acre, you may 
lo by the ſame way know: how to lay 
jown any Number of Acres together, 
Reducing of one ſort of Square / meaſure. 
o another, is done as before taught in Long 
eaſutre by Multiplication and Div iſion. 
And becauſe Mr Gunter : Chain is chiefly - 
ned by Surveyors, I ſhall only inftance.in 
hat, and new you how to. turn any Num- 
ter of Chains and Links into Acres, Rods 
ind Perches: Nute, that a Rod is the fourth. 
net a Y ne es 70 
And firſt mark well that 10 Square 
1210s make an Acre, that is, to ſay, one 
hain in Breadth and 10 in Length, or 
2 1n Bteadth and 5 in Length, is the 
; 750 as you may ſee by this ſmall 
ü.. r 


* 


— 


* 
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1 el And thus well weg 
|| | 15431] ing that 10 Cha 
is | ||} make one Acre, if a 
13 Numberof Chains beg 
E 2 8. 56333 ven youto turn into be 
2 21-5] 3650 vou muſt divide the 
114 S| 2 5 by 10, and the Ou 
12] 5's | -|co -| tient will be the Nun 
151-6 | 116666 ber of Aeres contain 
[| 75 | 1142 — in ſo many Chain 
81255 | Bat this Diviſion, j 
1 ig ier abbreviated by g 


i ly cuiting off the U 
Figure, as if 1590 Chains were given 
turn into Actes, by cutting off the Taft F. 
gure 1590, there is left 159 Acres, whit 
„ is alone as if you had divided 1590 by 
Baut if Cbaius and Links be given you g 
1 gether to turn into Acres, Roots and Perch 
Wn firſt from the given Sum cut off 3 Figure 
[ Which is 2 Figures for the Links, and on 
: for. the Chains, what's left ſhall be. Ac 
| And to know how many Roods and Perch 
1 are contained in the Figures cut off, Molt 
ply them by 4 from the product, cuttin 
off the 3 laſt Figures, you will have i 
Roods: And then to know the peiche 
multiply the Figurees cut off from the Rea 
by 40, from which product cutting off 
gain 3 Figures, you have the Perches, 20 
the Figures cut off are a Thouſand parts 
a Perch. | 


Fam 
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Example. 


1599 Square Chains, and 55 Links, 
how many Acres, Roods and Perches. 
+ Acres 157 $95: -* 
Arſ. 159 Ac. 3 Roods. Roods 3j8 20. 
32 Perches 800 40 
10000 Perches 321800 
On the contrary, if to any Number of- 
Acres given, you add a Cypher, they will 
be turned into Chains, thus 99 Acres are 
990 Chains, ,100 Acres 1000 Chains, &c. - 
he fame as if you had multiplitd the Acres 
by ko. fe if you would turn Square 
Chains into ſquare Links, add four Cypher 
to the end of the Chains, ſs will 990 
Chains be 9900000 Links, 1000 Chains 
10000000 Links; all one as it yo had. 
multiplyed 990 by -10000, the Number of 
Square Links contained in one Chain. 
and now, whereas in Caſting up the 
Content of a piece of Land meaſured by 
r Guntcr's Chain, viz. Multiplying Chains 
and Links by Chains and Links, the pro- 
duct will be Square Links; you muſt there - 
lore from that product cut- off 5 Figures 
10 find the Acres; which is the ſame as f 
you. divided the product by 1ocogotheNum-. 8 


— 
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ber of Square Links contained in one Art, 
then multiply the 5 Eigures cut off by 4; 

and from that product cutting off 5 5 
J Vores you will have the Roods. Lei, 


Multiply by 40. and take * as betas 
SF isures, the reſt are Perches. 


* 


Example. | 


Alinit a a. or ; long gen 
to be one way 5 Chains'55 Links, and the 
other way 4 Chains 35 Links: I demand 
: Gs content in Acres, Roods and Perches, 


Multiplicand. 47 55 
| INE... 47 


e, 52 eres, BOY +; bak % 275 
We 1 
26 Perches, - Os. 1s Lens 27 149 1 
20 124 8 * e 231 1 
1 WE LS * | — 4 * — ee 
nds IX = mio a EY T: Ul 


bag 26 FP co 


2 1 
* 11 


WT Nn, and ris 3 Uſe 2 % 5 


e . 70 Fi 

. 2 are ſeveral forts of Chaige l Mf 
I - Rithborns of 2 Perch long: Other, of oi 
h log, ſome have had them 10d Feet 


 Lengtbi 
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Length: But that which is moſt in uſe a: 
nong Sarveyor's, as being indeed the beſt. 

Mr Gunter's,. which is 4 Poles long, cor - 
aning 100 Links, each Link being 72 
aches : The deſcription of which Chain you 
ave had already: Ia this place I'fhall give 
you ſome few directions for the uſe of it in 
Meaſuring Lines. Take cate that they which. 
ary, the Chain deviate not ſrom a ſtreight 
Line, which you may do by ſtanding av |Þ 
your Inſtrument, and looking through tile 
ights. If you ſee them between you and: | 
he Mark obſerved, they are in a ſtreighs 4 
Line, otherwiſe not. But without all this: < | 
condle, they may carry the Chain true * 
nough, if he that follows the Chain, al - 
ays cauſes him that goes before him to be 
2 direct Line between himſelf and the 
ace they are going to, ſo as that the fore 
lan News _ 1 — Mark from 
im that aes _ hin 4 | the, | rve from 
be Line, they, will Wake i 12 er than 
ally it 18 ; a ſtrrigtit Linie being the'neateſt 
inte that can be between any 2 places 

B: ſure that they Which carry the Chain 
niſtake not over or under in their Arconvt, 


: 


or if they ſhould, the the Error would be.. 
. FH 59713. een en : 


Rrx-confidetable- oe 1126 275 EROS © | 
But the uſual way to prevent ſuefr mH. 
ales is, to be provided will ra ſmalf fhieks: * 
farp'd at one end to flick in the — _ 


A — 
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and let him hal goes before take all in 
his hand at letting out; and at the end 
«very Chain ſtick down one; which let hj 
| that follows take up; when the 10 ſticks; if 
done, beſure they have gone 10 5 — 
then if the Line be longer, let them chan 
the ſticks, and proceed as before, kieps 
in in Memory how often the change. The 
may either change at the end of 10 Chain 
then the hindermoſt Man gives theorem 
all his ſticks, or which is better at the ent 
f IL Chains, and then the laſt Man mit 
_ e the firſt but 9 ſticks, keeping one 
. ſelf. At every change count the ſtick 
los fear you have ee one, 8 RY 


A E en BP pe ogra es 
82 (25 21 418 ö 2 
Y Tiftruments for a 40 

5 * A in the Fi E 
1 REBER are but two aaterial ik ; 
3 ta be done in the Field, the one 1s] = 
Mieaſur b. 3, and the other is to-me a 


ſure the ate of an Angle included! 
theſe Lines; and the Inſtruments of the pr 
*teſt eſteem, . are the plain Table for ſun 
Incloſures, the Semi-Circle for Chama 
Gtounds, the Cireumference or the Ide 
Aolite, c. To: deſcribe theſe to, ou, f 
Darts, how to puf them together, 
* Oc. e teac urg the 


— 


' _ 5 


- : . - 


— ſ — P — 1 


f Fencing by Book, one H urs u of 
hem, or but looking on them in the E *. a 


= 


T take the | Qumtiy of K an Lab. 


of a Field, to find the quantit of the 
Angle A by the plain Table. £2 uk 


ou can, the North * — of, the Needle 
ging directly over the Flower de Luce; 
then make a Mark upon the Sheet of Pa, 


xr at any conſtant place ſor the Angle 4, 
and lay * edge of the Index to the Mark, 


edge of che Index. Do the ſame for. the 
Line AC, keeping 
iſt Mark, then wil You have upon our 


"ery an Angle n the Angle in * 
ie 


Semi. Circle. 
Lon: ini +01 fg? 's 
Place your Seni Circle in the 
as near the, very Angle a8 poſſibly 
and CouſeMiabke'tp beet up mg 
lo far off the Hedges, your. d 


38 


' 
* DIL 


— 
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nent- makers Shop, will . 


hem to you than the Reading one Harden 
ts of Paper agen wham ens of 


: 
7 
" * 
— , ” 4 CEP 
2 
— 3 — , 
af TE IRS 8 1 » 1 
— — ee eres — nas I AF cane 
r 
N 223 mn 
— 
* 


Fe. 84 Let AB and AC be 2 ITY D 


Place the Table 3s nigh to the Angle A as 


turnir g it about, till throvgh the ſights y Ws, 
eſpy B, by then draw the Line AB by he 9 


the Index ſtill upon the 


To take the meine 52 Jn Axe os 


8 


—ͤñ ö—ñö̃—— — — — — — — — - 
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at A ſtands, then turn the Inflrument þ 
bout till through the fixed fights» you ſy 
the Mark at B, there Screw it faſt; nen 
turn the moveable Index till through tþ 
fights thereof yu ſee the Mark at C, "an 
ſee what deg. upon the Limb are cut 

the Index 1 which let be 45, '{o much 1s the 


oi re 


89 F7 » ” * 
£ 4 . 8 41 3 


. 


af 5+ $ = z i TA 3 * N P 1 4 3 Fi ' 3 * . * 1. 
- | ' " #®+; 4 2 4 —— © 3 2 5 * J 
«+73 T * * 4 1 p Tk 
«# & bh * * 5 s ; = ©. % Ci 2 , 4 
How to tak? the ſume by the Circumferetor 


Place your Inſtrument as before, with 
the Flower de Luce towards yon, then 
direct your Sights to the Mark at B, and 
ſee what degrees are ihen cut by the South 
end of the Needle, which let be 55:4 dothe 
ſame to the Mark at C, and let the Needle 
there cut 100, Subſttacł the leſſer out of ih 
gteater, and the Remainderis 4, the Angle 
1 required. If the Remainder had been more 
then 180 degrees, you muſt then have ſul⸗ 
fracted it out of 360, the laſt: Remainder 
would have been the Angle deſued. 


- 


OF 8 1 11 PH - „ 
Vs by the Semi- Circle to take the Quantity 
I An in the Fial in the Needle. 


Screw faſt the Inſtrument, the Nortf-end 
_ of the Needle hanging: ditectly over the 
| PBlower de Luce in the Chord, turn the 
Asader about, till through the Sights) you 
ip the Mark at R; and nate what 90 


6 


/ ab” 
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he Index cuts, which let be 40 ; move 4- | 
gin the Index to the Mark at. C, and note 
the degree cut, vix. 55. ſahſtract the les 
rom the greater, Remains 15, the Quan- 
ity of the Argle. 

Note, If you turn the Flower de Luce to- 
yards the Marks, you muſt look at the 
North-end of the. Needle for your degtees. 
ad the Eaſt and Weſt points are marked 

ontrar y, dix. Eat with A W. and Weſt 
Pith an E, becauſe when your turn the In- 

ſtrument to the Eaſtward, the = of- _ 
Needle will hang over the Weſt-ſide, | 

If by this way of Dividzon of the Chord, 
you wovld take Ihe aforeſaid Angle, direct 

the Inftrument- (fo the Flower de Eure from 

u,) till through the Sights you eſpy the 
Mark at B; then fee vhat· degrees are cut 

7 the North, end of the N:edle,. which 

le be N. E. 44 ; next direct the Inſtrument 

to C, and the North-en 5 the Needle will 

cat N--E, 89 bh he one en 13 

0 5 will 

| Bu vi ily: | 5 ones TA M x 27 14 * 
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You muft always have in ache in 
the nes little Boo a in. which fairly: to 
4 es an Lines 5 W hich Book. 
e Lines Ito! Ss; . 


* ee ae Gs 


"of 


— T5 I 


_—O_—_ 4 * 
> _ o 


. 2 


22 
bh 


— * — 
* — — 5 42 „ g 

* * on" : 3 | * * 
— — — . — —— Vo 


1 


2212 pa Sede On , 


: thus, + (1% 5 * c 
* ” "+ - © % 
- | # =. s 1 "oy s o + 8 ; 4 * * 4 
7 3 7 : - "> 5 « ” n+, + 1 
8 * 2 * * 


"> 10 
1 

1 * 5 

w 7 81 4 


. | a 1 ale, r 
Fa Ane A of 2 Se lei rm 9 


occaſi on to 'uſe the thi 


Practice, having always 2 large Colug 
to the Right-bauid, to put down remark 
#hings. you niet with,- as as Mil 


Ac. 32041 71 2 84 = +] 218 87 
2. 4 {| "A * #2 wil 
| » 4 ts, 4 «7 4, & * 4 2 5 0 
- =— | p : 
t '" Beample, 1 i. 
1 1 1 * > < x 55 4 


lf ed e e 8 A, i 
it Lk as 45-Degrees ;- = meaſured 
Line AB, and: found lit to. be 12 ho 
5 Linke, fet it — 3 Field 500 

| £27 ang 


Fah you; Hap 7 as liier 70 e 

have any Lines or not, if you can un 
Areight. and put the Figures Wang 
under another; for this I leave to ur om 
fancy ; for believe there kn rw: 9 
veyors in England, that have exaQly tit 
— Mead for their Ne Notes. 


. iS.c.o Aaaz . 63 — — 


1 The wn ere mug oy Ki 
r ke on | en nave 
160 750 . , Aying dow 


C1ains and Links; 40 you Kol * 


n - 


WW The Young Surveyors-Guide. 1.13 in 
ue ſame Scale Lines of Chords, for lay ing 
on and Meaſuripg of Angles. I canno 1 

letter explain the Scale to you, than by 

ewing the Figure of ſuch a Decimal Scale 

I think moſt uſeſul, and are, commonly 

adn S08S 1.7 1. ti 


157 U 
4 4 14 

. 

+ *% 


O the Protrafor.. .. . 

The Protractor is an Inſtrument with 

bich, with more eafe and exactneſs you 
may lay down an Angle of any Number 
of Degrees, than you can by the Line ot 
Chords: And when you have Surveyed by 
the Needle, by pacing the Diameter of the 
Protcactor upon a Meridian Line made up- 
on your Paper, you readily with a Needle 
upon the Arch of your Protractor, prick. 
off the true Situation of any Line from tlie 
Meridian, without ſcratching the Paper, as 
you muſt do in the ufe. of the Line of 
Chords, It is made almoſt like, and gra- 
duated altogher like the Braſs Limb of a a 
Semi-Cirele, performing the ſame upon 
aper, at vour Inſtr did in the 


— 


. : A +5 > 3 9 

Field. ; N * 1 5 — 4 22 - < THO r 

1 -£ . 778 a 9 121 
- ” 


x; 
| i , . * E 
e eee ren 
How to lay down an Angle with the Fyc- 
4 e 1141 + 4 F% W's, 4 +: 4.4 : * BY 
2 Ln blows 


, ? 


S#_ 4 * S * 


r 4 


t% 16h . 
the Pro- 


* T0333" ed 4112 "m1 um Og 7. 
Fg. 85, If it were te wred by the £71 
tractor to lay down an Angle o n 8 

| eee eee 


bol the Line of Chords, ſee that the other tall 
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Draw the Line AB, then take the Protrach 
and putting the Needle through the Cente⸗ 
point thereof, place the Needle in A, | 
that the Center of the Prottactor may | 
juſt upon the Line at A, move the Pr 
tractor about till you find the Diamets 
thereof lye upon the Line AB; then at 30 
degrees upon the Arch, with your Protrad 
ing Needle make a Mak upon the Paps, 
as at C, draw the Line CA, which ſhal 
make an Angle of 30 degrees, u 


"How to lh down "the Angle by the Line of 
"6+: | . | 


Ng. 86. If it were required to make a 
Angle that ſnould contain 45 degrees. Dry 
a Line at pleaſure, as AB; then ſetting one 
"Foot of your Compaſſes at the-beginniny 


juſt upon 65 Degtees; with that extent f 
one Foot in A, and deſcribe the Arch Cl, 
then take from your Line of Chords 4 
degrees, and ſetting one Fot in D, make 4 
Mark upon the Arch at C, through which 
draw the Line AE; ſo ſhall the Angle EA“ 
be 45 degrees. If by the Line of Chords yo! 
would erect a PPerpendicular Line, it 100 
more but to make an Angle that ſhallcor 
* 78 Hestece. na Ui N S 


f 4 
11 1 . 
„ 4 


LOS. 


/ 


3 3 
| | 2 WISE WC. SNUUL N 
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The reaſon why I bid you take 60 from 
e Line of Chords ro make your Arch by, 
becauſe 50 is the Semi- diameter of a Cire 
hoſe Circumference is 366. 


ow % caſt up the Content 77 a Fipnre, 
the Lines being given in Chains and 


Aving deſcribed theſe plain Inſtruments» 

and in ſame meaſure. ſhewed. the uſe - 
f thery, 1 intend to ſhew) him, .i.. How 
e ought to make his Computations z 2. The 
rrounds or Principles that will Juftify him. 
n ſo doing. 1 Jenn a i 


For the uf take thiſe, b., 
1: Put dow your Length and Bread 

{ Squares and Oblongs, and your Baſe 
nd 5 Perpendicular of Triangles direaly 
nder one another, expreſſed by Chains and 

inks, with a prick betwixt them... * 
2. If the odd Links were under 10, put 
Cypher before the Figure, expreſſing” them 
* Chains and Links; and if there be no 
dd Links, but all even Chains, put two 
Jphers after the prick." 3 
3. Multiply Length by Breadth, and: 
Baſe by + Perpendicular, according to the 
ales forfinding the Content of Figures. 


. 


- 


* 
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4. From that product cut off 5 Finn 
reckoned from the Right-band- bach 
with a daſh of Your Pen; ſo ſhall thoſe 
the Left-hand be Aeree; 
J. If thoſe on the Right-hand were t 
al 5 Cons, multiply them by 4, x 


. 5 towards the Right-band 2gij ha 
the reſt on the Left hand wil be Roos 
Quarters, 


6, If amongſt theſe 5 Figures towan 
the Right-hand that were cut or at the ſecon 
 Molriphcation, there be any Figures befi 
bed ee multiply all the 5 by 40, anda 

5 again with a daſh of yorr Pen, tho 
on the F are Square Perches. 


JL : ? 4 Tt 3 * al 


Example 3 


What ire Gotti of a, Square, . 


A5 fs every one e * Gab Lin 
| 4 Length 4. „ 


et 4-50 Loi 2's 


8 


6 a +. „ 4 * 1 
* — 
1 3 83 
2 22 : h 
- 
2.404% 3%. 1 1% 17217 
Ades W | 
$ 7 — 5 * 4 
ST17 % 3% N "TS: 3 © 4 ; 
. S 1 G I 5 5 * 11 4 * 2 1 SSSR * 44 23 1 — 
TRI 4 £x 7 Tz « 24 - 4 £7. fl 
: Beinen 20 25 00 91111. 
. \ » 1474-4 N : oh” v7 7 r 
5 L $ SY 4 3 #3 7 > Sa - 5 | 4 -4 4 5 > * > FS * N * 
ow” A 
4 1 . 
2" & WH 335 421 — —— 
B * 
10000 


en WR A = 
IHE e A ned] 40 4 2 4006 
Fu Eg +7 R 
_ $6307 ght — Ferch, as apps 
21 2811 20 2 4418 91171 — Ida F E 77 ' 


- 
A 


et al are, . ach is 14 
. ae 6- Chains and 5 Lioks 
hat 18 the Content: 

Length, 14. |. 
Zteadth, 6. 
— # ; 
oo 
84000. 


Uepooo — 


650 An. 8 Ac. 1 Robd, 


4[47c99' 35 Perches, 28 the 
2 work makes evident, 


aloe. 


A *- 
F 
* 


Example 1. 


There | is a Triangle, iy Baſe 2 z 
hains, and æ the Perpendicular i is 45 Lin. 
Lat i is the Content. 2 5 RACE: 


2 # 
4 
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3 4. a 


rr 
= p - 
. 


* 
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The Baſe 3. bo tt 
"opens 045 + 
l f 90 ” A R p 


fp and 1200 Ap? 00-4 
. „ — . 


ee . 
_ — e, 2 254 
E * — ——_ of — 


3 * 


1 Wal now Uemön bete this way d 
caftiog ea. Piece of- Land by the follow 
_ IgsStopz {itt le 
. Hie evident, that in this way of Mal 
tiplication, the product is Square Link; 
for every Chain being a Hundred Link 
it is all bas to multiply 4. 50, by 4.50 
450 without the Pricks, for they ſignity ne 
thing at all in Opetation. The prodif 
therefore of the. firſt Hampel was 204 
* Links. | | a 
Every Chain being 4 Perches Jong 

it Clown, 4 5 Chains in Length and! 

Chains in "Breadth, make an Acre, or 16 
Square Perches. 

3. Prom henceiit plainly follows farther, 

N mar there are exactly To0000 Square Lit 

in an Acre; for 5 Chains by 2 

j 


* s 
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he ſame with 500 Links by 200, which 
akes 190000. Then ac n to the Old 
kin Rule in Arithmetick, when the Di- 
for conſiſts of 1 and Cyphers, ( 10,100, 
050, 100000, Cc.) cut off from'the Right 
Hand fo many Figures of the Dividend a8 

Diviſor hath Cyphers, and counting 
hem for the remains, ſo: ſhall the reſt o 
i left ſide be the Quotient. It is plain 


cre, and 57505 ſquare Links over. 

$0 I have made it clear, as Hake concerns 
cres, that the Rules for Computation are 
cod, Now for Roods and Perches, it is 
lain from that known Rule in Decimal 
ithmetick: Moltiply the given Decimal 
dy the Number of parts in the next inferiogr 
lenominat ion, that are equal to an Integer 
n the ſame denomination with the giren 
Decimal, and fee haw many places are. in the 
roduct, more than were in — Deci- 


and, and thoſe Figures ſo cut off, are the 
alue of the ſaid Decimal. So that this way 
N OY up the FR of " on of LO 


ont 


n that 1.57506 ſquare Links e An 


nal; and cut ſo many off from the Left - 


a 15 2 
. * 17 


— 


and Mutang 


of che Heavens it pointeth toward, and o 


accuſtoming your ſelf to go either wil 


CAE "The e der 7 G, 


£4. A 


| Lay = 


ALL Cloſes,” or e of Land 3 

either ſuch as need not to be * 
for finding out their Content, but the Chaig 
alone does the work; or ſuch as cannot 
meaſured. without plotting or Protractia 
of the firſt ſort are the Squares and lon 
Squares, and theſe, Lſay, need no plotting 
for you need only to muſjiply the Chain 
and Links of the 3 y the Chains a 
Links of the Breadth, ſo proceed as in ta 
laſt Examples: But all others, whether Tr: 
angles or Triangulate, are to be protracted 
I ſhall give Etamples therefore in the; 
ſorts of Figures, — Quadrangular 
ular. But let me adviſe the 
Young \Pragitione to remember theſe 
things. VR ai 1 
, To be gin at ſome gatuble Anh of 
the Field, — there is ſome Gate, Style, 
c. Or if there be none, to dig up 2 
Clod, or at leaſt to obſerve what Ouanet 


your Paper mark it with ſome Letter. 
2. To go Parallel to the fide of the Field, 


Jour Left-hand towards the Hedge. « 
Contra 
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ntra with your Right hand towards them; 
xd when you go- contrary to. your uſual 
atom; note ĩt on your, Paper by ſome 
wk known to Four Telf... N 

3. To take heed, 155 you' 4 5 - 
i ſelf by taking ines off af ſevera 
ales, or meaſuring Perpendiculats upon 
ſong ones; for every Line of the ſame 
2are maſt be made by the "Tame Sale, 
d the P-rpendicolars meaſi ſured þ 1 1 

4. To make ofe of a 275 1K in f. Tall 
oſs, and of Gang en vod n aſure 


* ones, c 
Jo ſet on ur Chaide and Link at 


. when any F ine, is 159 Jong f of your 


1 r 1 


1 thided being ERS 1, oc. ed 


* 87. Suppoſe ABC to be a Close be⸗ 
ming at the Eaſtern Angle A, and going 
th my Right hand towards the Hedge, 

d the ſides to be 4. o), 2. 29, 3-45. 
| firſt, with my Compaſſes, take off from 
Scale 4 Chains and 7 Links, and ſettirg 
rom A to B, draw-that Line for the Baſe, 
le it is the longeſt of the three: Then 

ite 2. 29 off the ſame Scale, and pit one 

t of the Compaſſes in B, 1 deſcribe. the 
n OK, Next taking with my Compaſſes 
dn the fame Scale, the extent of 3. 45 
ce one Foot in the point A, and wih 
other make the Arch P PQ, interſe@ting ' 


1 beer ORs _ 


75 other in the foint C; ane 
« . nes AC: and B, the le ABC 
Plot of the Field meaſüred. TN 
:N.xt.1 muſt fag the. Length bf 451 
Fade . v hich by ettipgt 
oot of. the one 55 „an extend 
the oth, to the Biſe AB, 10 a as it touch i 


ls dot er it; Fe "the 1 0 1 
7 0 155 F417 0 


Ei | ip of. T . the Baſe 43.4 
an 


5 oceedin 8 according to the Rule Wi 
A "the" hate of pears fo be 
Acres |, Road 6. Perches 12 s evident, 

8 * a 4h; 5 9 4 2-43 44 3 | wy Ai UL 


I Adi a * SA ag 2575 e — 2 1 


1 6123 3 529. 04 


the Comin af thi niece of Landd 
1x read dux fo ad. wins 1 


— 


this : Firt Ns Miafore. the Kat. f. 
en by the 


> 1 81. TY | 
wit * "Pepe 3 9 8 | 


12 the W N C to the 
ale AB; then meal he Lergth 
your Perpendiewlar 5 Chain, and 
wing the Perpendicular and MES, 3 FOR f 
now how to f d the Content, rg 


Nav, or 11. fied | 


dom to Mfr 4. 

>Þ 
Fe. 88. —Let*ABCD" be a four 5 0 
eld; 1 begit. as before at ſome remarkable 
Irgle; and 1d 881 round the Field,1 find the 
les to be 9. 75 Nl 5, 8.12 8, 17, and 
e Diagona "AC' 16, oo, I begin to pro- ö 


act thus.: 
Lt "the bel of ny Souls wid Got- 


aſſes, Grow kit Dia gonal 10, oo, from A 


0 ap 190 ngle of it tang the 
LOR 2 A F 


ift Ki 
the 1 
b od of, thn at Di opal, 
15 orut wh 7 85 yt 5 


97 the 11 70 1 1 81 l 10. 
es, 1 fing the Rat | 
$4 0 K e . e 

e other CDA 7. 28, Ak dded to- 
8 r are 14. 10, whereof the Sum is 7.5, 


8 G a _— 


*% 


K e Young Surveyor's e 
bk dy which multiplying the Bale 20.6 
a ing as 7 * hath been 1 


ot dhe Field o by 
8 ache, 28 bere folly 


1 . 1637! 9 ts: 57 1 +: 91; 


Fog — $52 Baſe” 10. co a N 


find the Content 


' * 
Ba i: ee 23257 o ee 
2 1 1. 
15 * 4 1 n »,5 n 7 
18 . 50 O00 = i 
2 n 8 44. 3 5 1 ii 4 I * I ; V 
\ 
. 7 — — as 
Nel | ag 4 7 05000 * 3+ 9} 
& 
? j ——ů— —:i * 
a R 
Rien * 2.000 . IJ! 
2 c „ 1 5 : : 


PR «+ ? — * K 3 : 4 f * , = o , 2 Y T3 * POL E hs 4 
„C e ĩ „ 
* _ 


1 - N W * 
Sas 6 ® —  ' 
* "ERP - ; 7 N : * =, | 
1 A 7 1 * * o = F — 
1 0 . N ”. % * 8 * 4 


1461 , , | 8 * A, a | 2 þ 0 7 ö a 


How to * the Plot LE 9 Ml 7 
Field. 


. Fi 89. Lt the {lowing ka 
2 
| D, E, E, 2 15 Field, of Arch 
Blots required F 1.1 
Fiu, Meaſure the Length of the Hel 
'AB 7 Chains, then Meaſure the Length 
8 he Fen, -BG 6 Chains; as alfo from) 
he Baſe Line proper to that Trian 
EY Fall Ae, all ab en don 
00 


— 


x * 4 181 "= 


* 


— 


4 5 


—_— 


8 * 


- 
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Ih'n Meaſure the ſecond vf 
ſame Oeder beginning at C, and Mea: | 

ng to D, which is fogad to be 3. 10 
in Meaſure from D to E 5. 15, and like- 
ie the Baſe Line CE 8. 0, which P 
on for the ſecond Triangle. 
Then obſerve the laſt Triangle, which is 
\ cutward Angle, and muſt a be 
aluced on the out ſide of the Field, and 
noted down in your Field Book; ſo the 
neth of the Line EF 2.15, and AE. 8, 
Baſe Line, and AF 4:00, all which envi 
in your Bock, as: follow. : 
Fg Triangle ABC ioward, 2, Triangle 2 
ED inward; Af 121-491 90 £10 Ty 35630- 
| * 7 7 M di Anden 
AB 7. 080 D zeln 27 
BC 6. 00 9 Lau” : i TY (1 C * 
X10. 0 "#1 10 E 8. 0 n 
— . — Os. (2 2 
| ird rag. AEF ande ige 
Li 414226 TiÞ C. jon wy 63 H ris dal | 
EF 2. ae þ- b N ACT 
AE * ie 
- 14 alas 11 5 * 1 4 i 8388 
2 te Ran the e Wark upon Bre- 
le ne . roy 6 
Firſ, —.— 1 upon your Paper at 
lealure, as AC, and take from your Scale the 
=gth of that Line, 10, oo, and ſet ae; 
G. from 


angle CED, take from your Scale the Lin 


Tong Svrveyor e. G 
ſtom Mo C; hem take kram yeur Solac 


m6 The r 


Longthiof-the Lide es and put 6r 
Fobt of your" ſes i A wk the 
ther deſetibe the Arch Wat; chen 


Ezvgth of the Line BC 6. O00 . — 9 
Scale; placing one Foot in C, wil 
other- 26s. che fortner Arch in IB; W 
this done draw the''> Emes AB and BU 
Strand; Take from Four Scale the k Baſs 
Live CE Seb, and Fisting one Fogt'd 
your Compaſſes in C, with the other d. 
fende the Ah ee, then take'with' your Com 
5 the Length of the Baſe Line EA 5.88 
ſetting one Foot i the point A with dh 
other croſs the former in the point E, asf 
which point E is the meeting Ar gle to bol 
the other 2 Apts. 02 12, 
Thirdly, . For the protraction of the Tri 


CD 3 -10, placin one Foot of "Cons 
paſſes in- C,vand wth the: N the 
Arch ce, then take the Length of the Lin 
DE F. 15, and ſetting one Fobt in E, witt 
the other croſs the former ar/Djas dd, from 
which Interf:&ion draw the 2 Lines 0 
i {2 {4 the rn 
Laſth; For the Triangle AEF, take with 
your © ompaſſes EH 2. 1 2 pbeing one Fod 
of your Compaſſes in E, with the other 
eite the Accty hb, tben take AF-4.00, f. 
ting one Foot in A. and with the other co 


die former Arch in E, 291 Lines' drein 
Len 


Ne ru ee * 
; from A to F; and from F to o have 
ou ptotracted your lot upon Papery * 


as require 
and you muſt be N to, note dom | 


he Scituatĩon of the Angles, bir. iuward and 
utward, for fear of committing of a mi- 
ake when you protract the fam... 
Now if veau draw a Line from C'to 2 
you divide 1t into 2. Trapeziams; and they 
e Content 1 is found as hath been before 


F 


avghte * SOREN TS 
to tabs the Plot af a Ea by gig. 
THE © by 0 round the ſame.” N 1m | 


F, 7A 1 ABCD A8 95 Field 6 tor 
9 meaſured. Firſt beginning at the Angle 
an one Chain in Length towards . 
20 to a, and another towards E as to b; 
xt, I take the diſtanee from a: to h. x „ — 
1 dnote it down.1n my Field Book, | 
the Quantity: of the Angle A 5 and madre 
the Hedge AB 3. 00, wel put it in my Fiel 
300 1 * 74 . 
Next Lcame: to the * B, and mea · 
ſuring one Chain to d, and another to c, 
I take the diftance-d c-with Ay 4 84 ans 
nd it to be 1. 40, and th e Hedge, 
15, Next I come to the Angle C, wen} meg 
ſuring one Chain to e, an another $078. 
and take the diftance-f e,: I find it to be . 


r, „ and from Co Ds 2 17,008 ſa, 185 


7" 65 from A to E, and 3 Chains from | 
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cee til] I come to the Angle Az A; and L fi in 
to be as follows, © 


CI en 
' 45 A. 1. 50 wy AB 3. 00 
B 1. 40 ABC 3. 15 
i 1 a? 22 ** 
C1. 10 Sides CD 2. 17 
Angles D 185 80 ae DE — p 
> 92 e * 2 * ( | 2. 80 
n 11 2 
ine (EA 2. 66" 
ine wil 343 £5 £* 
5 r N en 
2 : 4 21 7118 


FO to N ref the Tos V. TY 


E I take from my Scale i Chain, au 
Marat drawn a Line as AB, upon A 
a Center, I ſtrike the Arch a bs then tak 
from your Scale 1. 50, and ſet it from 1 
to b, and draw the Line AE, ſettir g there 


to B then taking one Chain from my Scak 
and putting one Foot in B. I ſtrike the Ard 
c d; next I take 1 Chain | 40 Links, the Qui 
| tity of the Angle B. and ſet it from d 106 
and draw the Line BC; making it to l 
in Length 3. 15. Next I come to the 
Angle C, and ſetting one Foot in C, wit 
the other I deferibe the Arch ef, then tal 
ing 1. 10, from your Scale, I ſet it from 
tof, and throngh the point f, I draw tit 
Line C in Lergth 2. 17). Next I come h 
the Arge D, and always taking 1 Chun 
from my Scale, I-put one Foot in D, — 
with the other dee the Arch on; the * 
* taking 


The: TLoung — 129 
king 1 Chain and 80 Links. I ſet it from o to 
„ and the Line DE, which Line muſt juſt 
meet the end of the Line AE and contain 
in Length 2, 80. if your Work be well 
lone. 
[ muſt acknowleddb e that this ſort'of Plot- 
ng of Parcels of Lind that have many 
rples,requires not only more care and pains; 
ut better Skill and Memory than to draw 
Jagonals upon Paper, when'the Plot is by 
ady taken by theplain Table: 1 ſhall the 
fore give you Tote ways to help your (elf, ' 
02s to be out of danger bf Miſtakes. 
One way is, to divide a MultangularF ield 45 


„o 2 or more parts, then might each 8 

ES: meaſured ſeverally, as if they were 3 5 

" eral Mens Lands patted by a oundar 
Another wa) wich auch. helps — 


mory and Un erftanding, is to rk ntfs. 
Daaught of the Figure of the Lands you in-? 
end te meaſure, not only as to the ſides; . 
ut alfo the D agonals : Then meaſure the 
Lines upon — Ground correſpondent to 
boſe on the Paper, and ſet the Lines as ou 
geaſure them ,* upon the Sides of your + - 

ght, as if they were the true ones, and 
hen you have fiſhed, r Meaſuring, pro- - 
act it als Wa ic ill do fads 3 


re EY: NO AW SEO RE Greer ——ͤ— — "og 
_ * >” owe —O_ . * 7 5 Re je 


trom K to A N xt take from your Scale 172 


150 boning 


- - Hip to tak: the Blot of « Had Fg om. 4 
tion tokm. in the w ch 1 5 p 


Chain. A1 19 100 N 


: 


DE 7: e d 1 
to be ot 17 t e K 15 | Jong q Sick 
. eaſure one 45 in L *hgth toward 

A 27 Ko, wee the Length of the whll 
Line K A, which note down upon your mat 
EE 995 Magz 
towards. B, 28 K, p. and alle the L-neth'd 
* he; 1 it on 


the 5 
| 8 Next 7 4 K 


our” foul 
15 the df 


1 It 


nce; betwizt... 0 
n Four Mit & 
wes CR 5 Chain in Leng 
2 97 30 1 Tied 
Morſe E, 85 JIE Ne wn boa 
1 Fade: * Dry 20 ſo the N 
3 round the whole Fi 
— fad them te be as is We in te b 


dir following, babe) 7 wi 


8 th 15 | En to Fro af thi Wa” - 


Felt take from vont Scale one chal in 
Length, then upen K as a Center, deſcrib 
he Circte o pq RS; next take from your 
2 Chains, the eee ot the Line KA, and {tit 


Lin. and ſet it rom © till it touch the Circle 
ian p and through the point p, draw tit 
or KB, making & to be 1 in Lage oY 


— 


, ] ³ ̃ꝗ i Ü—ͤLnſnkæ(p; oe ES —— — RO 


2 Ti Ting Sven ; Guides Ag; 
dr from your, Scale: the Length of the 
ine pq 135, and let it from P to q, a 
hrongh the point q draw the Line „ 
making it to contain in I -pgth. 216 New 
ike from y our-Sgale 112, and ſet it from 
| to R, and, through. the point R draw the 
Line kD, and take. 79 your Scale 217, 
and ſet it from! 0 and ſo. proceed tul 
von have finiſhed your Plot. and, A 
hrovgh, theo everal. points GP 5 £ 
in the. Boundary, Lü. f 41h, 4 


lat! * 1 wa 27 4:4] 


Hip to take the. . Þh 31s e 


Table, at one or more Stations, bn 


There are three Ways. for daing this "VL 
The firſt 'perfornis the Work by meaſur- 
ing every Line from the Inſtrument te the 
Angles, and is a good way, when it can 
be done. The ſecond does it, by Meaſur- 
ing only the Stations or Diſtances, and is 
very quick, but not ſo ſure and exact s- 
the. other; yet if x be a ©: by a2 
lkilfull Arti ü, it will come ear e 

1 in 0 Caſes; as Meaſuring, 


for Mowing . or Reaping Fields by the 
lere, or in Caſe ol . when y 


. come nigh the Ground. to be Near: 


The 34 ie by way 49 0 of Circulation, the Err 
frument being Nr. to 15 Planted, and the ploy 
to be meaſured. by going round about it, 4 


Wich thick Woods: or ' Bogs may betnealure 


7 


3 


> OG ů : — ˙ WAG. AS 2 — — y ·˙ . p ů — — —ͤ—ę— — Tei —— 


\ 0 
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In all theſe Methods two things are-t 
n 9-2 F500 
1, At every Angle where there is ng 
Mark already, as a Tree, or Buſh,” &c. on 
| maſt be placed with a white Paper; c 
one muſt go from Angle to Angle. 
2. When ever you have occaſion to plant 
your Inſtrument more then once, you muſt 
be ſure to let it ſtand juſt as it did the firſt 
time, that is, for Scituation, which if 'your 
Needle be good, will perform the Work 
but is not thought ſufficient without a back- 
fight and fore-ſtght, Now for the fil 


To take the Plat of a Field at one Station, i 
am part thereof, from whence you may ſe 


Ng. 92. Suppoſe ABG DEF be a Field 
fo be | meaſured. Firſt, Cauſe marks to 
be fet up in every Corner of it; then 
make Choice of ſome convenient place there 
in, from whence you may- beſt view all 
the Angles thereof; in which place at , 
plant your Table (covered vith a Sheet of 
clean Faper,) turn the Table about till the 
Needle ſtand over the Flower de - Lac, 
and ſo faſten it with the Screw - pin, © that 
tbe Table ſtir not. Then placing your Indes 
üpon the Table, lay the Fiducial Edge 


————— — 
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place of your Station; and draw a Line 
rich your Compaſſes point, by the ſide of 
he An upon the Paper; which done, di- 
e& your fight to B, (fill keeping tbe Edge of 
nr Inde to t he point H) and draw a Line 
 betore ; and ſo in like manner direct 
ndex to'C, D, E and F, drawing the Lines 
zpon the Paper by the Edge of op Index, 
rith the point of your Compaſſes, and ſo 
wing finiſhed the ſame, meaſure Withyour 
Chain Nie diſtance of every of thoſe. Marks; 
tom the place of y our Station at H, and then | 
y the help of your Scale and Compaſles; ſet 
he ame diftances from the point H, in the 
ines drawn upon the Table, making a 
mall prick with your Compaſſes point at 
he end of every one of them; then with 
he point of your - Black-lead Pencil, _— 
ſmall Line from one point to another? 
amely from A to B, from B to C, — 
to D, c. fo mall! you have 1 your 
| ale the <x0@ Plot your Field. . 
LAT 1739 92968-7568 Ht 
lo take the Plot N Field at one 2 
in any one Angle font kene, N al o- 
ther Angles may be fron. Wn; rar 


Fg, 93 Firft AS bifoee et opMarks? in erery 
Mr of the Pield, as 4r'BCDEFG 7 en 
make Choice of the 'moſt - convenient Angles 


IX S 


RR. 5 mas. 


* 


ve telt, 2s Az" and having e Table: 


8 ER ASS 8 S8 © 


CE P ——ů——˙*— EY OY OO ꝗ 44 ˙ » ·ĩ· TTY SIO 


rein; from whence you may beſt view all! 


* = 


. 
_— p 4 8 - nm * = 
_ bw * * 8 9 4 * — 8 4 * — Wr S7 — 4 a 
; " * 0 wy » #4, —_ * 
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to the point A, and- direct 
with your Chain meaſure the Length ther, 


hte to C, your ſecond Mark, and the 


diſtance, and ſetting. down the 
You: were before taught. 
AIln like manner direct your ſights; to; 
E, Fand G, and drawing Lines upon yay 


flance of each of the ſame Angles, from 


from the Scale the reſpectiye diſtances and 


* 
1 1 ” x * _ * 
7 4: £ p 8 = | - 14 9 *- " 3 x 
8 your: Field, * 3 # % UW 5 . dat 
| . | 


c7 a 1 g oS * - 
: * P q $4, 1% 4% 3 C0; 4 * 1 
4 0 . 21 1a e | 1 9 


3 
or the largaveſs of Grounds, that yon g 


there, as before is taught, 


app! the Inde 
b { hts. to B. 
then draw a Line AB upon the Paper, and 


of, and ſet it doun by the help of you 


Scale from A:to-B. tet nn neee 
Then from the ſaid point A, turn yon 


draw: with one point of your Compalles up, 


Lergb a 


1 5 


1 % 
* 


— 
' * 
o 


Paper, /meaſure with your Chain the Dj 


your- Station point at A, where your | Tal 


and ſet them down; from the point upon th 
ſeveral Lines, and ſo; deſcribe the Lins 
AB, BC, CD, DE, EF, FG, GA; wh 
will exactly repreſent the juſt Figure d 


ane USL n K 
How to take the Plot of a Field. at tuo Station, 
, when all: the Argles cannot be ſeen at oui. 


OY — 


2 N98 
* 8 COTE? \ 4+ E 


ie | | 1524 88 21 28 
It: oftentimes:ihappeneth, through Hil 


I 


The Tang S Buide, 135; 


ke Choice of tuo convenient places 
thin the ſame : 8 80 152 wid you N 


5 at Phra; i 
Fig. 9 16855 rt 

DEEGHIKLM, be 2 Field to be plotted 'S 

make Choice of; two Stations, Within dhe 

ame, as A and B, where I can view all 

e Angles... And firſt, I plant my Table 


tA, from whence I can ſee the ee M 


DEF; then placing the Edge of ny In. 


er upon the point A, 1 disse my fights, 
ſererally to the 1 within my View; as | 


bo MCDEE, ; drawing Lines, as.is directed 
0 the Figure; which done, I meaſure, 
very one of them with my Ohain „ and 


te N down.. from my Scale; 31-188 


ormerly,. mij 3 hig © 01 CSE Aly 1 


Then. (my Tab 


t B or my ſecond Stati 
bau e bes Lan 1. all the 88 


nglesof the Eield z chen ſerting vp; « Mak 


here, I go back to H fieſt Station at A 
Fm 199 1 Ka 4, Cleft it,; upon | 


hich point e BF: Index, till through 
he ſights ther 80 
lone, draw a Lineby the Edge of the Indes. 


ih the point of my Compaſs, extending i 1-6 53 
the Ls of. my Table, as as is-repreſented; - 
WJ the Line Z X; which 1 thus per- 


ned, .k meaſure my. ITE diſtance 


AB, 


ES 


— 


aid be. 
CR that ihe Figure- 


þ evans Ft) I. view dhe 
e the Field, aud 2 — choice | 


eſgy the Werke By Which: 


1 
: 
* 


* . 
= * 5 
LY : ; 0 4 — \ by : 
. * , : * a 
_ * . * «4 *. 4 j \ 1 
4 4 * ” WF) 
A : " + > \ — 
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B, and laying my Index upon the Lin 
I'Screw the Table faſt to the ſtaff; after 


wards moving my Index upon the poin 


and find it diſtant from my Station 1 Chain 


tity. el Chains and Links, meaſured vit 


dary Lines from point to point, which wil 


Sopthi 142 mouerd yur 2249 its þ » (BLUR 
£ D - 


AB, 2 Chains which I ſet off from A to 
the place of my ſecond Station, by the heh 
of my Scale and Compaſſes. 

Secondly, I plant my Table upon the pain 


ZX, I turn the Table about, till throngh th 
ſights I behold my firſt Station at A, "the 


B, I direct the. ſighis to G, drawing the ch 
ſeure Line BG, containing 1 Chain 75; the 
again 1 direct the Inder to the Angle f 


72 ;; and thus turning my Index about ip 
on the point B, I draw obſcure Lines to the 
other Angles as I did before, and meaſar 
ing their reſpective diſtances with ny Chain 
I prick down the points I, K, L, upon ny 
Paper, ever obſeruing to take off with m/ 
Dompaſſes upon the Scale the exact Quar 


eve Ales of th 
Field, as CDEFGHIKLM, - beivg fond ont 
and mar Ed upon my Paper,) I draw the Bom. 


- Lafty, (The ſeveral points or 


＋ ? | . 1 . _ 
repreſent, the true Plot of the Field, to be 
A. & a a | 3 — 7 oh | 3 . 0 
: — 3 - : AT . 1 9 * y 
' 2 , 4 e a 7 _ * | . ö 4 i 
pr SO 27% £ 94 A* "41 © , * 9 — 8 5 -w 1 * q f + £ ; 
TFF 
7 2 # 5 s P A 
» "hw; . fY5 8 1 ; E 
T . 7 = i 5 1 - . * - * N * 4 . oY . 
2. 2 it: 4 - 4 7 24 T2 £52 4 „. 54 : Fe 4 4 2 A & 4 
- ; ; 3 S 1 * 0 4 + x % - wy F 
we. cat 2.4 Ear. ts # i 42 4 1 
* £343 * ; 3 ther; - ., S. * ps 4 q el i — 2 C3 whe 2 % A 1 0 7 
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5 1 
u tale the Flot f a Field removed from: you; . 


at two Stations, when you are not per mit-. 


ted to come within the ſame, 


* 


ll ie een 
Fg. 95. It. often happeneth that you are 
meaſure a Field, and cannot; either for | 


te ater, Mooriſh- Ground, or danger of 
omWSvie, enter into it. Suppoſe the Field 18 
or FG, I make Choice of two conveni nt 
de rations without it, as A and B, from each 
ehich | can ſee all the Angles of the 
an :1d ; and having planted my Table at A, 
vB place the Edge of my Index thereupon, 
end direct to all the Angles of the Fieldrre- 


pectively, drawing Lines with the point of 


ry Compaſſes, as AG, AE, AE, AD, A0, 
OAH. Then my Table remaining fixd, & - 
Niet the Index towards B, and having 
* rawn out my Stationary- Line, I meaſure 


he diſtance thereof in the Field, and place 
t on the Paper from A to B. then plante 
ug the Table at B, place your Index upon ⁵ü 
he Stationary. Line B, and then more 
he Table, till through the ſights you be- 
old your Station at A; which being ef- 
ected, direct your Index to all the ſeveral 
ingles of the Field, as yo did before as 


! and the interſections of theſe Lines, will 
"WW" the points C, D, E, F. G, H, from 
7 which draw the Lines CD, DE, EF, FG, 


H, and HC, and you will have the true 
plot, and Proportion of the Field. To . 


* 


* 1 
"To" airy Woods ij phe” pla Tabl, 


-W AL a ah Not i Lit Aue quit 1 
In very irregular Grounds: where: 3 
ean make long Stations, you cannot ſee i 
the Angles from euch Station; but in 
ing on yeur Starionary Eine, all the ln 
orgen, ln the Hedges may be ſeen; 
fore, that yow may Plot all the An ye 
Tree ti e on your Stationary Line, G 
this General Rule, vie. | 


2 8 + © 4 4 
* x wg 3 *. 4 


41 ft Grp 3+ Fr 5 4,13 345 of 
g m going on ur Station Line, mi 
where in Ahglc falls; in \Rioht: Angle to you 
Stationary Line, there * the Table, lays 
ing your Index upon the Stationaty Link 
aud turning your Table upen the Head 
your” Staff, till! „ either the 8 
non you came om! or that you are g 
ing to, (for Du mf 2 s obſer de to weaſel 
in à freigbt Line from Station to Statial 
there fevew it faſt; then obſerve how? 
have meaſured. on your Stan 
ine, which diſtance take from your Sc: 
he place from your laſt Stationary. L 
there make a prick with your! Compal 
pot; you thefe fake the oy 3 210% Þ 


* 


» 
OS 7 # f 
2 - N I ? 4 7 F 
0 * WW «+ 


* * 
=_ ah = 


Tie ment Gy G 


4 Cle Sch 9 22:3 $0W [is 111 > 
21 3 11 pla ; S984 2 biet Teh 
a 211 10 1811 
FN 96 Suppolipg 480 brit 
p, wo great Fool or Wool: Though 
ere be Fifteen: Angles, I Rant my Table 
ly five times, F M. and, 
pon the 1 Lin 9 fs aig, 1 5 
La, | rajſe their Aer 
laces, ( accordingto; 1 uh alſo 0 


&. - 


pracy Angles, I draw 17 2 7 bounding Lines 
1 the Plot, excluding. 
oreign, to: 175 ey being no 


cent. T 
ſh-wood, wok: e..or. Bo 
dt have meaſured, cloſe. Tx 


8 E. E, 


vent — 5 this is & Hit 
hat the Practical Saveryors will ae N 
it make uſe of; 1 4 4 17 1 

Nou before; L-pals to fücther Aeieties led 


That! it 3 the quickeſt way to nealurs; 
0 from the Inſtrument to the firſt Angle, 


ſtrument, and fo the reſt in order; ti] 


oe from the ANN and the other 
ot 6 it. 4 


. - 
N 4 
1 


kit 


2 i * * 
— . 


right eiche Pe which and my five Sta- 
eee as 


Fete mm | 
an part f.the Pool, but of Land, ade > 
s 1 by e N 7 

c. I cou 


- —— 24! — 


— 
I f 
o . 
* „ ok a —— AW 


1.07 LM, 5 would ber the lame thing if 


1 Reader take notice of theſe following | 
nd then back from mo ſecond. Angle to 1 | 


2. In 


7 — 22 * 


— OY 


7 
F 
| 
1 
. 
| 
J 
2 
7 
L 
> 
F . 
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: be not moved out of its due place, ti 
no and then upon your Needle, obſerving 
and to rectify your Inſtrument if yon { 
When you have planted yonr Inſtrumett, 


Index to it and turning it ſoftly about till yor 


which you before obſerved upon the opps- 


0 * ; * d p 4 iel n 
' L 3 74.228 
in the middle of the Fiel. 
{ "I - ; * 1 ws - 5 FR 77.4 7 ; „ A 
23 %# þ 14 144 $3 4 4% 32 4 k 


2. In all working by the plain Table 


you muſt have a care that the Inſtrumen i * 


1 , 


yon have finiſhed the work at the'preſen 
Station, fot which purpoſe cafl your Ey: 


whether it hangs directly over the ſame 
point you ſet it at when you began your work, 


cauſe. ” But becavſe all Inſtruments have nt 
Needles, make uſe of the following help 


and made a prick on ybur Paper, repre 
ſenting your Station, ſet the Edge ol the 


find ſome remarkable upon one fide of 
the Cloſe, and another on the oppoſite ſide x, 
ne through the ſights of your Inder au 
draw a temarkable Line quite over your Papa 
then if you ſuſpect that by any accident the 
Inſtrument is removed, you may eaſily try 
and rectify it, by apply ing the Index to the 
ſame line, and making uſe of fore - ſights and 
back-ſights again, upon the ſame marks 


ſte' ſides of the Cloſe. | And this is' a very 
good way when you plant your Inftruaent 


& 4 
% ; . 2 jy 1 . ! * — o =_ © S } 
, - » ” , 
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Concerning the Plotting of mam Cloſes togetber, 
whether the Ground: be even or uneven. 


| Fig. 97. Suppoſe ABCDEFGHIKLM to 


a 


. Teveinent vr fall D-meſa "divided 
a 14 Cloſes, to be meaſured and pre. 


trated according to their feveral ſhapes 
and Scituation. I firft draw the Plot 
of the whole by the method of Circulation; 
this being done, a Line from A to C gives 
the Triangular . Cloſe ABC, for the. firſt. 
In the next place, I go round the two Cloſes 
beginning at A, then at C, and fo about 
to A again: And then for the third Cloſe 
Iplant my Table at D, 8 to C, 
the line CD being protracted already, and 
ſo of all thetyeh's ill obſerving which are 
common lines belonging to ſeveral Cloſes, 
hat you may avoid the meaſuring of lines 
wore than once, and lay every part of every 
loſe in its due place; that you beſure to 
teep the Inſtrument throughout the whole 
york to its true poſition by Needle, fore- 


8 oab..: 


git and back fight, rt. 
There are I confeſs divers other ways of 
loing this work, but none more ſnre. 

2. If you are to makea Map ofa Lordſhip, 
valk over the Lordſhip 2 or 3 times, till 
on can bear the Map of it in your Head, 
hat you may the better conceive to cart7 
0 the whole work, and to make choice 5 


Fr ee 


} 


{ 


4 
15 
= 
= 
t | 
| 
? 
. 
FFI 
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= 
4 * 


* NA e 
in. : eg LR li 20 22 To 50 


Fi 1 20 16} got 91; 


ceed with next, adjoining Grounds... ; 


5 * 3 
14 THY Tong Finde 
the — place for your Stations. Plat yay 
Townſhip firſt, beginm 1 moſt « I 
— 3 to Loi oor firſt Staflöng 


Jong a 5 le yowepny and ker len 
Our He laufe AN takipg therefrom A 
Uttle intermediate 


and th 15 Talern, to, Jour. mean Station 


20 SETS 07 


> 2111 ext — re 30 8 H 
2773.5 * Dif. Six Goal, Rid.” 4 


COL von cannot perm 0 * 
Station, 2 all the Angles, or Bach 
, Sa reupqn, to make inn 

rs x form the wol 


. Se 


* Abe oin 

he DES 125 r e Pl 
need d requires, ſo will. 115 co be Jig 
ed to the Towofhip, and, ſi 0 Tar! you gi 


our... Townſhip being by the pr 
Rules e . e e Tat * 


| 36 man . 0 ds a8, 
| = it a ede ny ee i 
where. the. Next -Groun od Goins or fall 1 5 


ſe Fences you have alread y py 


a 
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hat you may know, when you have taken 
be Plot of the ſeveral Fields joining u 
your former Plot, ho to Join thet 
hereto. . F ae wall vw 
procead where yo left off, and Sher as 
any of che Lncloſures upon your! Table as 
t will bear, and join them to the former 
york, by ihe direioty of the Marles before» > - 
entioned | and in this onder till 
he whole Lordſhip be finiſted, obſetying 
o deſeribe poi your/Plor all Roads, and 
thatever is tematſtable that vom meet with 
3 af mr way. Obſerve to plate the Pr 
b each Hedgb-z0we, 6 cat the Tale 
bt Ones! thereof may know by infpecting 
he Map. what : Pihces>ibelt to + cath 
broad.” © mai ae llt, Tt nou", 2 
I nib ned; Ao Nen 351 bit 


Me ne merboef) tug e Flt of * * * 


Hihi Grundl, "2, 1215 E of-thiir, rus Qu. 


1 Pn . my 1 
05 by the 148 HOT « 110 as 45 #18 


. InGrourkls Where there e 
of Hills : tuning ot into another rregu- 
larly, place Beschm upon ſerverul of 
the Heigbeſt ef che moſt inaterial Hill, 
whether you can ſee the Angles in the 
Hedges, or the Hedges themtelves from 
ſeveral-of the faid Hills, and direct er 
tshts from Statiofi to Station, daying4 

tac Stationary diſtanee upon your Paper! 
ih your Scale , phicipg. -yout 11. 

T 
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Macks ſo, that your Ch in in meaſuig 
theſe Stationary diſtances may paſs ory 
the moſt material Hills in the Ground, 1 
we ſhall here demonſtrate; "> 460 
2. Fig. 98. Ad mitthe Figure noted withg} 
DEF, tc. be a Hilly Ground to be pla 
ted, whoſe juſt number of Acres is required; 
ſet up Beacons or Stationary Marks upot 
the top of moſt of the material Hills, as 1 
W 3, h Y, Z, 17 0 e ei 
3. Plant your Table at X, your fi 
Station, directing your ſights therefrom, u 
the Angle D; then with your Chain m 
ſure the diſtance X D on the Ground, wid 
take from your Scale and ſet trom X to] 
where make a prick; then direct your ſight 
to E, which diftance take from your Scal 
and ſet from X to E; then direct your fight 
to F, which prick off from X to F on the 
Paper; then again ditect your ſights to 6 
and H, and meaſure the Ground Lines, which 
ſet off upon your Paper; ſo have 'yol 
finiſned the work of your firſt Station. 
4. Direct (before. you alter the Table; ai 
Randi planted at the firſt Station) your fight 
to your ſecond Station at W, drawing you 
Stationary Line by the Edge of your Indes 
and meaſure the Leng'h of the ſaid S atio 
nary Line on the Ground, which take from 
your Scale, and ſet from X to W, when 
place down your Table, laying the Edge 
of your index upon the Stationary 17 


, 


- 
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je Table gently, upon theHead of your three 
gged Staff, till through the fights you 


at; then direct your - fights. to all your 
* veral Angles in view, as K, L, M, and Mea 
ee their ſeveral diſtances trom your Sta- 
"Won at W, which ſeveral diſtances take 
an your- Scale and prick off upon their 


. Then” (as Before) direct your ſights 
vs 3 your Third Stat ion; and draw 2 
oe by the Edge of you index, then 
eure on the Ground from W to 3 
ich take from y our Scale and ſet on your 
bo W. to d, where plant your 


able, as was before directed, at your laſt 
e 77 on 0] 2 ninth 
Now, becauſe you cannot ſee your Fences 


e Hill from this Station, therefore direct 
our ſights to h, your fourth. Station, which 
ſtance & h, meaſare. on the Ground, which 


N 


y diſtance h y, which take from your 
ale , and place from h to 7, where 
nt your Table. BST, I * 
6. Then direct your fights from your 


_ 


| ſure 


v, yourlndex r: {ting in this poſtures, turn 


e the fuſt Station mark at X, where ſcrew 


p x 
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any part of the Ground by reaſon of 


e from your Scale, and ſet from d to 
L , where Plant your Table by the former 
u rections, nd direct your ſights to y, your 
q h Station; then meaſure the the Sration- 


„on at y, and therefrom obſerve, mea- 
| 


F. 4 
—— ͤ r E — —— —äö4ͤö¼ꝛ8 — 
2 we x 7 
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Index for your S:ationary Line, which uu 


Four fights to all the Angles in view, 2 
ſtrike Lines by the Edge of your ind 
place of ſtanding; which ſevera! diſtang 
O, P, Q, R, 8, T, where make pricks wi 


your Compaſſes point; which done din 
your fights to your 7th, or laſt Stati 


Scale, and ſet from Z to *, (as before tal 
rect your ſights to the Angle N, which d 


N, where. make a prick; ſo have you prit 


draw Lines therefrom till you come ag 
to A, which ſhall include the Mountains, 
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ſure, and lay down upon your Pa 
you were directed at your other $ 
then direct your fights to your ſixch Sigh 
at z, and ſtrike a Lineby the Edge of yt 


trom your Scale, and ſet from y to z; wi 
plant onr Table by the foregoing direct 
7. Tour Table being planted at 2, din 


thereto, as to O, P, Q, R, 8, F, and m 
ſure their diſtances on the Ground from ya 


take from your Scale, and ſet from 2 


drawing a Line by the Edge of your lad 
for the laſt Stationary Line; then meal 
the diſtance Z *; which take from yt 


where plant your Table; which dane, d 


ſtance meaſure on the Grourd, and the 
take from your Scale and ſet from“ 


off all the Angles in the Field. 
8. Laſtly, From the ſeveral pricks, as ſrm 
A to B, from B to C, and ſo to D, 


Field: Which was require d. 


A 
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And here you may obſerve, that the Chain 
zing drawn over all the Hills and Dales, 
nulf neceſſarily produce a larger Plot, viz. 
re Ground, then going round abcut the 
Hedges all the way upon level or even 
Ground to plot the fame: Hence I may 
firm, that this way ought to be praiſed by 
Surveyors ; from which Map the true Num- 
er of _ is found that the ſaid Ground 
atainetn. | ; 


Concerning Shifting of Paper, bt 


It very ordinarily falls out in practice, 
nich your Table, as it is covered withPaper, 
too little in ſeveral Cafes, efpecially in 
eat Grounds; in ſuch Caſes when you 
have proceeded as far as you can, till the 
Lines run off your Table or Paper, you 
miſt ſnift your Paper, and put a fair ſheet 
on the Table. 2 


Firfl then, upon your laſt Stationary Line 
which runs off your Table, obſerve to 


Nift that Sheet ſo far off or beſide the Ta- 
ble, that your Iaſt Station marked thereupon, 
my be marked juſt upon the Table to which 
Sheet in this order glew a fair Sheet with 
Mouth Glew, and ſo faſten them down with 
"Wile Frame of. the Table. 398 | 
" WW cond, Lay a Ruler upon that part of the 
ationary Line, from the Station, which as 
lad before, is juſt _ the Edge of the 
C3 2 


Table, - 


A” 


I - trom that are in view; next. I direct the fight 
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Table, and draw or avgment that Liney 
the fair Paper, upon which Line prick i 
your Stationary diſtancde. 
Did, Upon this Stationary Line q; 
the Edge of your Index, then tum 
Table upon the Head of your Staff, tl 
through the ſights you ſee the laſt Sta 
you directed to; fo will your Tablet 
re ctified to proceed with your work. . 

| A 


Example. 2 | 


Fig. 99. Admit the following Figure g 
TKLMNOPQRSTUW XN, reprele 
a Field to be plotted by the plain Table 

which is ſo large that it cannot all be plus 
on the Table; and becauſe I would haves 
much upon the Table as it will bear, 1 
gin as near the Ecge of my Table as Ic 
let us ſuppoſe the Table within c 
Frame to be underſtood by the Link 
YA, therefore I make choice to begin at K 
planting my Table there, and Gre 
-ſights to F; .Limcafure the Stationary d 
Rance AF; which is almoſt the Leung 
of the Table; then I come back to my tl 
Station, and there again plant my Tablet 
the ſame. poſture I did at firſt, ſo direch 
the fights to B, taking the Angles by il 
way, then to direct my ſights to C, will 
I plant my Table, taking my Angles 
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the Station at D, drawing a Line by the 


ge of the Index to the farther end of the 


able, as C d. wheres it runs off the Table; 


Whhift my Paper, and put a clean ſheet up- 
the Table : I take this ſheet off, and with 
auth Glew, I glew another ſheet to it at 


e Table in this order; viz, | bring the 
ation C, to the Station B, upon the Table, 
d ſo faſten them down with the Frame, 
that the Line zz, poſſeſſeth the place of 


t upon the Table, vis. from C toe, and 
2 reſt of the Table being covered with fair 


ion C, laying. the Edge of the Index 
jon that part of the Stationary Line, which 


Ce, and extend it to D, upon your 


of 


iht in ſeveral Authors. | | 
f . bb. 2 
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n becauſe I. can proceed no farther before 


J; then I put them both together upon 


> Line AB, ſo that part of the Plot is 
per ; then plant again your Table at the 


drawn before your Paper was ſhifted, - 
Paper, and then proceed to finiſh your 
ote, There is another way to perform 


s work, dia. by the Scales of equal parts 
on the Frame of the Table, which is 


** 
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To take the Plot of any Champion Field conta 
* 1g 2000, or 3000 Acres of Ground, ty th 
_ plain Table, and yet never be forced to c 
Z 


Lou muſtinthisCaſe place yourInfirument 
in every Angle, and ſo get every Angle and 
its Sides, not regarding the Length of the 
containing Sides, as you uſe to do, then 
muſt you meaſure every Hedg, and a 

you were wont to lay the ſame down 
by your Scale and Compaſſes, Here you 
mall only write the Length of every Hedge 
upon the Lines drawn upon your Paper, 
and correſponding thereunto, ſo have you f- 
niſhed; and you ſhall never be forced to ſhift 

your Paper, nor have the Lines to run off 
the fame, for you may draw them n 
long, or as ſhort as you pleaſe. Now when 
you come home, upon ſome ſheer of Paper, 
protract all the Angles one after. another, z 
you found them in the Field, allowing by 
your Scale and Compaſſes every Line its due 
ngth : According as you find the ſame, 
note theſe Figures upon the ſaid correſpondent 
Lines, and you will produce a Figure like, 
and Proportional to the Field propoſed. 
This 1s moſt excellent for large Champion 
- Grounds, and therefore worthy of Note. 


How 


" of 


— A — — — 
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Hw to know whether a Plot be truth taken, by 
proving the wor E at every Station; and in 75 
caſe of Errors how to find and Correct them, 

before you are too far paſt them , by the 
"plain TI T e 


Finſt, In the plotting any Field by the 
plain Table, beſure to let your . . 
Marks ſtand up in every hole till you 

have finiſned your Plot; and likewiſe 

Marks in maſt of the material Angles 
of the Field; which by the following 
direct ons will . inform you whether you 
have done right or not; and in Caſe of an 

5 When you ate departed trom your 

felt Stat ion, and have prcceeded to Sex 
ſecond, f and ken all Jour Angles by. | 
the way, and planted your Table' av 
your ſecond Station, in order to proceed to 
your third Station, and would know whe⸗ 

ther the work of your firſt and ſecond Sta- 
tion be right or not: Direct your gits 
to one or more ol the moſt material Ans les 
you took, as you proceeded; from your ficſt 
to your ſecand Station; and if | the Edge 
of your Index cut the Angles upon the Plor, 
your work is fo far truly taken, otherwiſe 


Third, When you have planted your Table | 
a your" third Station, and taken all the 
031 |. & Wh Angles , i 


A ak. Ws 


= TT”.  o_ OY GY RH = Ro egTiQ »502=S 5 . 


152 The Toung Surveor's Guide. 
Angles by the way; then direct your ſight 
to your firſt Station; and if you find dh 
Edge of your Index to cut your firſt Static 
upon your Plot, your wo k is exactly pe: 
formed to your: third Station, where 50 
then are: But in caſe you cannot ſee u 
firſt Station mark from your third Station 
or place of ſtanding, then according to\he 
_ laſt Raule of directions, direct your fights 
ſome Angle in the Field which you han 
taken upon your Plot, add if the Edpe 
of your Iudex, cut the fame Angle upon 
your Plot, your work is right, otherwiſe 
c 
Fourth, Likewiſe when your Table is right: 
ly placed or planted at yorr/ fourth Stat; 
on, and all the Angles betwixt your third 
and fourth Stazion being taken, caft your 
Eye into that part of the Field you have 
plotted; and view which of your Sration- 
Marks you can ſee that you are already 
come from, viz. either firſt or ſecond; a 
ſuppoſe you could ſee only your ſecond 
S'ation mark, then direct oy fights from 
your fourth Station, or place of ſtanding, 
to your ſecond' Station; and- if the Edge 
of the Tridex cut the ſecond Station upon 
the Plat, your work is ſo far performed 
right, otherwiſe: not; and if at any time 
you cannot fee ſome one or more of your 
Beacons or Stationary marks, beſides the laſt 
you came from, that you have already paſſed, 
2510 5. * E e 


then 
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hen make uſe 90 ſome Angle, to prove your 
| ap by, as I ſaid before; and by obſerv- 

g this Method, tis eaſie to 3 Whether 
6 have committed any- Error or not, and 
if you have, how and ſpeedity| to find it 
0 FM you be gone far paſt it; which is ſo 
ain and eaſie, that it _ no farther 
3 wonſtration. 2 | 


The het way af Meaſuri ur ing the ſeveral, al par. 
che Quantites of Arrable- Lands, Leys, : 
and Meadows, hing in the open or common 
Fields; with ſport Direct ioms for the hpi 
in and mcloſing a Lordſhip.” : 


When. the Sutveyor is to weocedd; * 
he Survey ok a Lordſhip, or Mannor, 
herein the Lord and Free-holders are a- 
reed to improve it, in laying each Mans 
ind together; it will be convenient to 
xgin at one fide. of the Field, and there 

t down the name of your ficſt Fuclong +; 
0 2 Book of a Quite of Paper, where- 
each Page is divided into fix 
lumns, ſo as the two firft towards the 
elt. hand ſhall ſerve the Breadth of the 
ind at each end; the third or greater 
olumn, ſhall contain the number of every 
ang Lands, and alſo his Name; and the 
b, 5th, and -6th, for the reduced Length, 

eadth, and Quantiry 

H 5s 


2 


8 


rere ee 


Next 


4 
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3000S ue, bave thus dane andi ane 
urlong where you began, er 
preſs in Kot Book the Name of your Field, 
and the Pur long; then in the middlemoſ, 
or greater Column, note down the Nane 
of the Free holder that firſt begins it, wit 
the number of his Lands; againſt which in 
the two firſt Columns towards the Lelt-hand, 
write the Breadth of the Lands at each end, 
and in the three laſt put the reduced 
Bread'h , Length and Quantity; which 
done, ſet down the Name of the Free-holder 
that lies next, and the number of his Lan, 
together with the Length, Breadth and quar- 
tity, as before, and fo proceed in orde 
til you have finiſned the Fur long. 
And fo on from one Furlong to ano 
ther, tif} von haue finiſhed the Whol 
iel ih 
But chat you may the moxe folly under 
mg the Form thereof: I fhall ſhew you 
the following Example an 1abſo 
5 Method", 7 5 e * the 
ame. 
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After this manner you are to proceed 
from one Furlong to another, until you 
te finiſhed: your Field - Boak; which be- 
ing done, you are next to make a particu- 
lc of every Mans Arrable, Leys and Mea-. 
= ſevetally, to hich purpoſe, vpon 2 
fair ſheet of Paper, you are to make fo 
many Columns, as there are Free- 
jolders, every one whereof is to be 
ſubdivided into three, ſo will the firſt ſerve 
or Arrable; the ſecond for Ley Ground, 
and the third! and laſt for — ik 
there be any: And if one fheet will not 


r three, or ſo man E ſee con 
nient. aul $0} 42407 £457: 1 "$ O. Vt 
Vert you are to take the Plot, and ge- 
peral Survey of the whale, according to the 
Rules elle dahivered, and ſee if t 


er you may couclude' the work is right, 
moſt commonly the Particulars wi 
ade exceed the Generał Survey; and b 
1 this Cafe,” that both may 


agret, 
eto reduce tit Sum of every Mans Par- 
iculars anſwerable to the Proportion of bis 
round, which may be effected by the Gol. 
en Rule. For, if in the whole Field 

pbich admit it b:11000 Aotes; Athe Particulars : 


) 


xcced the Ge nerab Survey 3 Attes;: What: | 
hall 20 Acres? the Anſwer will be. 8 Daches 
d ſo much I am to deduct out ot a = 

Total 


ontain the whole, then may you take two 


e Sum | 
all the Particulars agree with the Total, | 


A > " F 
1445; > 2 
0 WW 
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9 te ng 1 * =: da 1 «lth. 2d E 0 
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reren 
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Total of ſuch a Mans Particulars, 
to which K am to Plot him 19 Acres 3\Roods; 
32 Perches. And ſo of 'thee reſt. 


D enn 2 2 „dene e 
How to take the Plot of a Field from one Sts 
tim taken in the middle thereof, by "thy 

_ + Theodolite, or by the Degrees on thy 


Eg. 100.Let ABCDE repreſent the Figue 
of a Fial to be plotted by the plain Table 
in Rainy Weather. put on the Frame 
without a Paper, the graduted ſide up- 
wards, and plant it in ſume convenient 
place, whence I can fee all the Angles, a 
at O; then placing the Index upon the 
Table ſo that the fiducial Edge doth at the 

ſame time time go through the Center up- 
of the Table cutting it Perpendiculatliy at 
360, (where the Degrees begin and end] and 
180 (the exact balf M tutn about the Table 
upon the Staff: head, till through the ſights 
(iibe ide marked with 18 bei next mine He) 
I fee. the Angle A, and chen ſcrew it gal, 
obſerving where my Needle cutteth, and 
by back-ſight cauſing a Mank to be ſet up iu 
the Line CD at the point FE that the In 
ſtrument may be kept fim frum moving 
| (or be rectiſad if it bs. moved): during the 


82 2 


IT” YA — A =xX.qTIq 


Fork And ndwy the Line AOF paſſiog up 


on the Land from the Angle A, direct. 


under 
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under the | ſights of the. Inſtrument to the. 
mark at F, is (as it were) the prime Dia- 
meter whence the Degrees of the Angles are 
to be numbred, and an gy I mark 
the Angle A, in. my Table hereafter. to 
te exemplified with 360 Degrees. But to. 

, turnicg the Index with the fi- 
ducial Edge upon the Center, till I fee 

that Thread cutting the Mark at at B, 
the ſaid Edge cuts upon the Frame at 76 
Degrees 15 Minutes: I note down for that 
Angle: The like werk I do, turning the 
ſgus to C, D and. E, (but not to P, for there 


= © Þ 


pon e 
thepricked Lines in the little: |, 


2 : 90 
Cicle, vir. A 4 Chains 20 8278 
Links, B 4/Chains 3 Links, sss. 
C3 Chains 84 Links, D 5 Chains 35 Links, 


E Chains 6 Links. And now my Table 
both for Lines and Angles is thus perfect- 
> ed, 


, r fo & > & »* & % * &* 5 o 


o* 
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ä———jCd˙ — — 
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ed, and the work is ready for Protr Q; 
Now to protract our Obſervations: Id 


ſo it be long enough, and ſtick a pin in i 
at pleafure for the Center O, upon which 
I place the Center of the Protractor, { 
that the ſtreight fide of the Protractor may 
lye upon the Line AF, the Limb or Arch- 
ed fide being upwards towards B, by the 
help whereof I' make a prick on the Paper at 
76 deg. 15 Min. for B, and at 157: deg. 25 
Min. tor C, according to the numbers in my 
nenn 


pin, with the Limb down towards D and E 


AF, I number downwards from the Right 


degrees 20 Minutes and 278 degrees 50 


of the | Limb., and through thoſe four 


. 


by a Scaleifrom the Center, and from thoſe 


| and EF, I have the true Plot of the Field. 
n ie 1 5 4A 5) 


* * = 
5 7 110 + os F F * . > A. - . 7 r 4 
ko 5 w W it, : - mY # +6. S£ * ; Ls 
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160 The Hung Survey: Guide, 


upon Paper a Line A F at Adventur! 


Then turning the Protractor about the 
till the Diameter lye dgain juſt upun the Line 


hand towards the Left, beginning 190, 200, 
c. And. ove-ragainſt the place where 225 


Minutes fall, I prick the Paper at the fide. 


points. W | draw ſa many” ſeveral: Lines, up- 
on which, and alſo upon the Line A O, Tmark: 
out by points the true meaſure of every Line 


points drawing the Lines AB, BC, CD, DE," 


Fe 
12 . © F * * F . — - 


: - £ > a a * 4 % * * 4 : 6 , * 5 
(3 > Lo yr 1 9 5 1 . : 1 4 0 : 8 4 + 4 * 
g by - . 941 
P 4 e . 2 — 4 1 „ 2 "+ * * Fa | * 3 L 5 3 - . 
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- 1201068 zuAH roy ot, 52 16 40051 
Be to take the plot. of. as rler Field by 
the Wei 4 by 4. Dare on the plain 
Table by going, ronud the ſame, being the beſt 
M thod in Fac. 
. 101 Firſt cauſe marks to be: ſet up at 
erery Station, 81A, B, C, D, E, F; then 
making Choice, of a Station at A to begin 
a: Meaſure from A, to the Hedge at 
2, which you Il ſind to be 35 Links, which 
ote down; in your Eye Draught or Field 
Book , likewiſe meaſure, from A, to the 
Hedge at b, and you Il find it to be 20 Links, 
which Note down; then meaſure from your 
Nation A, towards B your ſecond Station. 


ere 


0 d at 6 C. 40 L. vou have an off: ſet : of 
"Wo Lioks tothe right! at the corner c, and 
" Wt 6:.507.you have meaſured to your ſecond 
W200 at B, where. you. are to fix your In- 

; 


Irment and take the Angle ABC, which 
1 found to be 3 26 g which note down; 
en meaſure from your Station B to your 
tation C: which contains 30. 251. at Station 

meaſute to the Hedge at right Angles to 
I; whichletbe 35 Links, and from C to the 


Ws CO VR... ns Og 


: edge at e 16 20 Links, fixing Jour 
8 nſtcyment at C take the Angle: BCD, 


phich contains 104 o; then meaſure in 2 


right Line from C: towards D, and at 16. 
el you have an off - ſet to the Corner at f. 
lich containg 25 Links; at 2 6. Fol. on 
Nee an off: ſet to the Corner g: which 18 


I. 


— — — —— — — — 
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1c, 20 J. at 3c, gol. you have another, at h 
of 7 c 4cT, then nieaſurinę on 6c. 26. yor 
are come to your Station D: meaſure fron 
D to the Hedge at right Angles to i, 
which is 80 Links, and from D to k: which 
is 50 Lins: Then fix your Iuſtrument u 
D: and take the Angle CDE: which is 557 
30: Meaſuring along the Line PE, y 
find that at 3 c. 60 L. you have an off ſet of 
1 c. 50 I. to the Augle at 1: and at 8 c. 1 
you have an off: ſet of 1 c. 50l. to the Ang 
at m: and at 13 c. 20 l. you have meaſared 
to [your Station at E: from E to the Hedgs 
_atrrght Angies meaſure ton: which is 0 
Links and froni E to o, whick 18 40. Links al 
fo: Then fix your Iuſttument faſtat E and 
take the Angle DEF, whick is 99* <0, 
then: meaſuring in a ſtreight line from Et 
wards F: you'll find chat at 40 101 90 


touch the Hedge, and at 8 6, 05. yon h 
meaſured to your Station at F: From! 


=— = x? i C 


to the Corner q, t right Angles contais 
52 Links; becauſe you have meaſured 
the very Corner, ybu have no occaſion 10 
meafure from the Statien F, to the they 
at er: 'Hwing fint yo. Inficoment a . 
take. the Angle E E A which contains 10 l. 
30 then meaſuring from! F toward i 
yol'l find that) ar 2 c. 50 L yo⁰ h, an off 
fot of 85 Links'to'the bend ut S: and a 
be. by you have meafured to your fi 
Station at A: - where you began 3 15 Ho 
- % | H 
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How to pot theſe Oban x 


Firſt draw an obſcure line at pleaſure, - 
then with yourthinRaler, Hf gn - 
1 rn in an Inch placed upon the very E 
being the number that this Draught was — 
2% by ) apply the Te! this Ruler 
o the Line A and with r protract· 
ing pin make a mark at 3 Ab from A 
toa, then place the Edge of your Ruler at 
right Angles to the line AB, and prick off 
20 Links from A to b: then the be- 
ginning of your Scale at the point A: the 
age being laid along the 3 
wur Field Book or Eye FDiaugh B 4 
ut at 6 C. 40 U N ſet to the 
Corner 6: which accordingly prick off and 
aw the” Black line b c, Pet #t 6 c. Jol. 
2 off the Tength of the Line AB; at the 
point B, with your protractor lay down 
the quantity of the Angle ABC 126: Ya 
and with your thin Ruler prick off upon 
the Line BC 3c. 25 from B to C, at the 
Nation C: prick off 25 Links to d, and 20 
Links to c: both: being at right Avgles 3a 
the point C: Frotract the quantity of the 
Angle BD. io 4 O, then with your Scale 
prick off upon the line CD 1 TE 751 and at 
Tight Angles to this point” prick off 25 
Links to the Hedge at f: Then draw yoar 

boundary Line through the point f and ”m | 


=. See. —”zczRTy, 8 5.5 8 


* 


— 
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theſe Lines Interſect gives you the ven 


at 2c. 50 l. prick; off 1 c. 201. to the Hedy 


from the point C; prick off 3 c. 90 l. and 
at that diſtance prick. off 1 c 40 l at right 


off Ic * to the Angle at C, and draw 


from your Scale of equal parts, and at righ 
to the Angle at m; and. draw the Black 


— 


* 


And likewiſe through c, and d, and whey 


corner at x: Next from the point C, prick 
off 2 c. 50 l. and at right Angles to the poin 


* 
« - 
— — 


at g, and draw the black Line g f: N 


252 


Aygles, to the Hedge at h, and draw the 


Black: line h g, then from the point C prick off 
6 c. 30 l. to the Station at D; at this $2 
tion D prick off 80 Links to the Hedge at 
c, and 50 Links to k, both at right Angley 
At the Station D prick the Quantity of the 
Angle CDE with your protractor, which 
contains 75*: 3c! then from the point D 
with your Scale. prick off 3 c. 60 l. andat 
right Angles to this Mark laſt ſet off, pride 


the Lines K and h t, till they interſect 
each other, which will give you the cone 
at 2. At the Station P. Prick off 8 c. 15 


Angles to this laſt er pr ck off 1 c. 50h 
line m 1. At the Station P, prick off upon 
the Line DE 13 c. 20 1 to the Station at L; 
from this Station prick off 30 Links a 
right hogs to the Hedge at mand 30 Li 
to the Hedge. at oz at the point E protract 
the Quantity of the Angle DEF with your 


protractor, which, contains 99.0 lber 
b . from 


/ 


3 
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rem the point E prick off 4c 10 J. where 
t tonches the Hedge at p, then prick off 
8c, 30 l. to your Station at F. prĩck off at 
he point F J0 Links at right Angles to 
he corner at g, then draw the Black lines 
p pe. Likewiſe draw the Black- lines m nz 
there the two Lines mn and p o Interſect 
pives you the very corner of the Field at 
7: at the point F, protract the Grants 
the /ngle EFA with your protractor, which 
odtains 10.8 30, and if the Line FA falls 
in the point A; your work is right ſo far: 
tom the point F prick off 2 c. Jo l. from 
which point prick off at right Angles 85 


— 
* 


* = a ; Fi Ao, =» = AT 


> inks to the Angle at s; then from the 

q point F prick off 6 c. 65 l. and at's c. 651. 

+ eacht s juſt to. the point A, yu may be aſſur- 
poor Survey was taken truly. To encloſe 
zor Field draw the Black- line from q to 
and from s to a, the line eb and fa be- 

e continued, will interſect at w, the very 
er which encloſes your Field. 


NM. B. As I have recommended in this 


0 Example the thin Ruler with equal parts, 
oon the very Edge to protract with, be- 
De much better than Compaſſes on 
ny Accounts, as every Surveyor will 
n nd. So I wou'd adviſe every Surveyor, 


hat is curious, to make uſe of Mr Wards 


4 'rotractor improved: The Semi- Cirele is 
ade near as uſual ;; upon this Semi-Circle is 


T Vveable index of IF Inches lorg, the upper 
| part 


F ͤ Q . 
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part being 5 degrees from the Center, 
the lower part next the Limb 4. Del 
that each Edge will be Diagonal of one 
upon this Edge is unequal Diviſions Cal 
lated to every Minute. This Deſcriptiogh 
according to Mr Wards, inftead of havj 
the Index thus made, I think it much bays 
to have that part of the Index above ' 
Limb to be part of an Arch of two dem 
and the other part ſuppoſed to paſs f 
theCentre: Now upon this Index theDiviſia 
will be equal, and will be confi 
larger at the beginning of the Diviſions tha 
in the other. The Demonſtration of thigds 
pends vponTheo.1 3 where tis proved that iq 
Angle at the Center is double to that at 
Circumference. The uſe of this Inftrumenti 
very eaſy; for you have no more to 
but to ſet the Index to the whole deg 
obſerved, and upon the Index graduate 
prick off the Minutes: This Promi 
ith Scales, as before mentioned, wich 
orts of Mathematical Inftruments , are mad 
and ſold by Benjamin Scot ( who ſerved tit 
time with Mr Rowley,) he keeps a Shop 
the Mariner and Globe over againſt E 
Change in the Strand. .4 
Having now recommended proper Io 
ments for protracting your Obſervation 
I cannot avoid acquanting the Reader, thi 
the beft Inftrument to take Angles, is f 


0 
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odolite with Teleſcope ſights, as every 
gioner will ſoon find the Advantage; as 
the plain Table, it is a proper Inſtru- 
for Learners of this Art to uſe it for 
nall Inclofure or two, fuch as'Gardens, 
round-plots of Houſes, c. But tis a 
Wne for any Artiſt to uſe this Inſtru- 
nt to Survey a Gentlemans Eftate. 1 
e Surveyed after thoſe who have uſed this 
rament,and I have increaſed upon him no 
than two Agtesin 2 Field of 20. This 
; occaſioned by his going out in ſuch a 
ring that was Foggy, which dampt his 
per, and after he had workt about two 
urs the Sun ſhone ont and diminiſhed 
plot upon his plain Table to the above- 
toned tuo Acres. The hike Error has 
Wn committed by the Circumferencor, 
ope Gentlemen and others will take thisin- 
heir Conſideration, and not ſuffer them- 
es tobe impoſed upon by having ſuch 
fuments uſed in Surveying their Eſtates. 


: Dividing (or cutting off) both Right-lin-d 
and Irregular Figares, into as many parts as 
you Hall requirs, equal or unequal, 
PROBLEM I. 


Iro cut off from a Triangle a u parts 
137 Ce. with a Line iſluing from any 


le aſſigned. n, 
RULE, 


— oi 


x a . 1 
R n 4 2 
K * 
rr 
* 
* 
i 
* 


£ * E .Þ 
; g 1 1 „ ? . % * 4 . 7 
— * : * 1 4 &. 44 4 " S *# * 41 E 
1 — ; - 
re = ©. - * 1 * 8 a f ? 
Nie! N 18 [15:1 | 23 trendy 1 
. + + #7 4 > 0 A+ 4 \ 
- — 
* * * n F Fl 
2 "\ . A . - 1 , $ „„ x . 4 
CY c 1 1 > * F 4 ? % /\T 


of. the Triangles 


of Meaſures, as 4, 6, 8, 32, Cc. with 
| Line iſſuing out of the Ar gle aſſigned. 


angle, Wan multiply the vide oppoſite 
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1 


” deer. 4+; * 
er z 521 tr * E . _ a ani 
An! 15800 


. [Triangles © conſiting of cl Babe 
and in the. lame Parallel ase equal; 
fore take 22.73 4, He. df the Line oppo 
to the Angle; draw a Line, which ſhall 
due, a « Triangle e to contain the Patt 


4 


Fg Lo. Admit ABC, to be a Trian 
whole z part is required to be ent d 
with a Line iſſuing out of the Angle B, 
cut the Line AC; 1 — then will AB be u 
fide ol the Triangle: Then let the 4 f 
Baſe be taken, which en 
in D, and let the Line BD be drawn, uni 
includeth the Triangle ABD, which oth 

an the Triangle ABC. 1 2 


PROBLEM , 
10 cut off from a Triangle any _ 


IT, ba * 4 $ 7% AJ 
” U L EZ. £ 
e 1 11467 7 Falk As itt: 


"it Meaſure i the Aeg of the Whole Th 


* + 


Th 


—_ | 
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ihe Angle aſſigned by the parts to be cat off, 
11 divide. the de the product 3 Area of the 
ole Triangle; the Quotient ſhews how 
nach you ſhall cut off, to make a "Tape. 
0 contain the Ke | 


o 


| Branple. | - 2 


K 102. 2 Le. AC ben FATS 
— Jet the Propoſition: be to cut "off 8 80 


* falling on the Line AC, and — 


angle 450 ii found to be 335. Hav- 
ed thus, let 84 be the Nuaneras 


did in the laſt Problem, and you ſhall find 
the Triangle BCD, to * 54 84 patts of 
the Area of has e _ windy was 


n $7977 & 


"I FE 


4 6 5 * 


Triangle ABC, being found to contain 336, 


and the Line AC 42 then ſay by che 


Rule of Proportion, as the whole Area 336, 


e, 3 is found 10 & in the fame 
. — 


s, with a Line iſſuing from the Angle 


ing BC _ of the YJideg of: the new Tri- 
angle; the whole content of the 


on 

tor, and 33 6 the Denominator, whith'being 
abbreviated thus, 2 * 1 Ter, 1 I wi of the x 
Content; then proceed in all reſpects as as ou 


Firſt, The Content or Atea of the whole A 


u to 42; ſo is the leſſer Area 84, toa fourth 


N 
———— — —— — 
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Parallel, which ſet from C towards A, which 

falleth in D: Then draw the Line BD, 
which Triangle BCD, contains 84 parts the 
thing required, * OTE 


PROBLE AM Ill. 


To cut off any number of parts, as 20 
40. 60, Oc. ina Triangle, Proportional 
to the Triangle given, with a Line pan 
lel to any ſide given. 8 5 £ 


N 
- 


RULE. 
1 Fir, Meaſure the whole Triangle thy 
Square any of the * ſides, in which yo 


would have the Parallel to cut; that Squn 
number multiply by the parts given to he 
cut off, and divide the ptoduct by the 
Area of the whole Figure; out of which 
Quotient extract the Square Root, and it 
ſhews how much you ſhall take of: the fide 
of the Triangle, to make a new Triangle; 
with which Meaſure found, ſet from 
to G. 3 R 5 


Example. 5 | 
Fig. 102. Let ABC be a Triangle given 
from which 112 is to be cut off with 2 


Line Pacallel to the Line CA; the Ti 


_angle being meaſured, and found to be 35k 
| the 


BY 0 = = ©. 


ca ww ww if - a ic .._. * 5 
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then put 112 over for the Numerator, and 
336 under it for the Denominator; and by 
abbreviating it, you ſhall find the ſame to 
be +, then having deſcribed the Semi-Circle 
on the Line AB, divide the Line AB into 
z equal parts, and from one of them erect 
the Perpendicular DE ; then take the diſtance 
from B to E, and ſet the fame from B, to- 
wards A, which endeth in F; by which 
point draw a Line Parallel to AC: 85 
the Triangle BGF doth contain 112, as 
was required. . | 


— 


— 


* Axit hmetically performed, 
Fir, Square the fide BC 20, which makes 
oo; then ſay, as 335 is to 400, the Square 
— of that ſide, fo is 112 to 1337, whoſe Square 
0 Root is 114 near rational; which is the di- 
” Wiiance from B to G; ſo a Line drawn from 
+ 6 Parallel to CA, you have the Triangle 
* F, which contains 112, as before. 
FOI wh Oe: | +, 
3 


PRO LE M IV. 


From a Triangle iven, to lay the parts 
It off in a Tupeinz if there be a Pro- 
portion given between the parts cut off, 


ven and a 0 Fr 

12 the n 

Ti- 94 *, 

330, 12 Example. 


then 


* — 
. | | 
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£ FAO SO. OTE . 
; Ty Example. 3,3 Dunn 
Fig. 104. Let the Triar gle ABC be give 


* = 4 


from whence 4 is to be cut off in a Tr: 


p.zium; FPiiſt then on the Line CB deſcrib 
4 Sem -Circle ; then divide CB into 5 eqm 
.parts, and of 3 of them from B, erect the 
Perpendicular DE, then ſetting one Foot of 
your Compaſſes in B, extend the other to E, 
.which-diſtance fer off from B towards (, 
which endeth in F; by which point dias 
a Line P+ralle] to AC: Sol include the Iii 

angle GEB, to contain 3 of. the whole: 
And conſequently the Trapezium ACF6 
«doth contain + of the ſame as was reguired. 


 Avithmetically performed. 


Fitrſt take + from the whole, the remainder 
will beg; then by the laſt Problem mak: 
the Triangle GFB to contain +, and then 
it will fallow, that the Trapezium ACG 
muſt contain of thewhole Triangle, which 
Was required. f 


nne 0 ia T134-f7 179 
To divide a Triangle, when the L* 


of Partition goes not parallel with any fd, 


take this Ex imple. 5 


— 


— 
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Fig 105. Let ABC be a Triangle to be 
vided into two parts which ſhall bear- 
proportion to one another, as 3 and 2, by a 
ae drawn from the point D. in the Baſe 
OT Line AC. as 2 8 + 0 „ K Mr 
From the limited point draw a; Line 
to the Angle B; then divide the Baſe ac 
into five equal parts, and ſrom the third. 
point of Diviſion draw the Line to E, Pa- 
rallel to BD. Laftly, from E draw the Line 
ED, fo ſhall the Trapezium ABED be in 
Content as three to two, to the new Tri- 
1- Mzogle DEC. EY = 
e: [have now done with theDiviſion of Tri- 
angles, when I have added theſe three 
ed, Advertiſemen's. EY, 
,, You muſt be ſure to take very ex-: - 
zdly the diſtance of every Point, where a 
diriding Line cutteth any ſide, to one of 
de ends of the ſame fide, as in the laſt 
be Figure, the diſtance BE and AD, which di- 
en tances being applied to the Scale by which 
FG de Figure was protracted with, will ſhew:- 
ich Wat how many Chains and Links end, you 
are to make your dividing Line on he 
Field nel den n B 
Kcond, The proportions. by which you x- 
Die to divide, are not ways fo formally 
eren as in the former Example, but are 
de Wometime to be found" out by Arithmetical 


Suppoſe 


working, as in this Caſe. 
3, 


> k e 


r 


% 
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Suppoſe a Triangle of 6 Acres, 2 Roods, 
31 Perches, muft be divided, ſo as the one 
of the 2 parts ſhall be 4 Acres 3 Roods, 
and & Perches, and the other conſequently 
1 Acre, 3 Roods, and 26 Perches; feduce 


both meaſures into Perches, and the one will 


be 765, and the other 306. There Sum i 
1071; which by their common meaſure he. 
ing reduced into their loweſt terms of Pro 
portion in whole numbers, wil] be 5, 2, and 


7, which ſhews that the Triangle being di- 


vided in 7 cqual parts, the one muſt have 
5 of thofe 7 parts, and the other 2. And 
obſerve that it will be ſufficient to find 
the common meaſure between the Sum of 
the Terms, and either of the Terms; the 


Method whereof is ſhewed in every Arih- 


matical Book for reducing Etactions into 


their loweſt Terms. 


Third, In theſe and alF other D:vifions of 


Land, where a ſtrict Proportion of Quar- 


tity is to be obſerved, you maſt have re- 
ſpe& to the Rules hereafter delivered. But 
if there be any uſeful Pond or Well to 


draw the Line of Diviſion through; but if 


there be an unuſeful Pond, Lake or Paddle; 
or if there be any Boggy or barren Ground, 
that muſt be caſt out in the Diviſion ; mes- 
ſore that firſt, and ſubſtract it from the Con- 
rent of the whole Cloſe, and then lay the 
juſt Quantity of the remainder on that fide 
that is free from it, that the other may * 


\ 


r & S. .. r 


W E I» + 
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be jſt part alſo, - beſides that which is 
uſeleſs, | | 


PROBLEM VI 


To cut off from 2 Square any part pro-- 
pounded in a Parallelogram. 


2 UZ. 


Divide the parts to be cut off, by the fide 
of the Square; the Quotient ſhews how much 
of the ſide of the Square you ſhall take for 
the Breadth of the Parallelogram ; at which 
diſtance draw a Parallel Line; which ſhall 


include the Parallelogram required. 


Example. 7 


Fig. 106. Admit ABCD to be a Square pi- 
yen, whoſe ſide is 20; from whence 160 
parts is to be cut off with a Line Parallel 
to CD, ſo then CD makes one of the ſides 
of the Parallelogram ; then work as is be- 
fore taught, and draw the Line EF; which 
ncludeth the Parallelogram (DEF, and 
contains 150, the parts required, 

Note, And if you would have cut off 3, 
c. then you muſt divide the Square Side 
to be cut off into theſe Proportional parts, 
and ſo by thoſe parts draw a Parallel Line, 
wich would have included a. Parallelo- 

L 4 gram 
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gram to have contained the parts Proper 

| tionable. a | 7 FRO 

PROBLEM VII 

From an Irregular Figure to cut off any 
parts required, | | 
= 3. "the thy - 

Meaſure fo many Triangles ly ing next 


to the part aſſigned, till you have ſomething 
too much, then by the firſt and ſecond 


., was O&u=” mm 4. 0 mmm - 3 


Problem of this part, cut of the overpluß Wt 
from the laſt Triangle, fo {hall you have a 
Figure to contain the parts required. 


— 


Fig. 107. Admit ABCDEFG to be a Plot, , 
from whence 480 parts are to be cut eff 
with a Line iſſuing from C, and to be tc- 
wards the fide AB; Firſt, let the Trape 
z um ABCG be meaſured, whoſe Area is 270, 
which added to 136, the Area of the II 
argle CFG maketh 506, which is too much 
by 26, which 26 let be cut off from the 
Triangle CFG, by the Line Cb; ſo doth the 
Fignre ABC b G, contain 480, the parts re- 
red to be cut cf 0 
Mete, This Problem is very material in 
the Practice of Surveying, in — and 
dogs aying 
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kying out Grounds, whether into parts 
equal or uncqual ; which every Surveyor 
ought well to acquaint himſelf with, 
For the better underſtanding this point, 
Noe will ſuppoſe.a point given in the Peri- 1 
oy neter of the Plot, from which the ſaid Plot T8 
is to be divided into as many equal parts. 
2s ſhall be required: Firſt, Mcaſare the 
Area of the whole Plot, then divide that 
Content by the number of parts to be cut i 
, and the Quotient ſheweth how many - - 
meaſures each part ſhall contain; then | 
cut cf each part ſeverally, as you were 
avght in the preceeding work. ow 


PR OB LEM VIIL - 


To divide a Common-Field or Paſture, 
mto as many parts as ſhall be required; 
" pn to each Man's Proportion of 


e Example I. 
„. H. 108: Let ABC DEF GHIE, bez 
< Common-Field or Paſture, in the Uſe and 
he N Oecupation of three Men, viz; A,B, C, and 
he tis agreed by them all, that each Man ſhatl- 

we his Proportion of Ground laid out, 
xcording to his Quantity of Common in 


ke lame place. 90 
ES Firſt, 


s Guide, 

Firſt, Meaſure the whole Field, and it 
will be found to contain 35 A. 3 R. 15 P, 
or 5735 Perches; then conſider how many 
B aſe- Gates there are in the Paſture, and di 
vide the Quantity of the Field accordingly 
by the rate of Proportion, thus; ſaying, if 
the whole number of Beaſe-Gates of A,B, CH 
give the whole Quantity of Perches in the 
Field 5735, what ſhall the number of them 
belonging to A, be, and the Anſwer will 
be his put; and fo work ſeverally for each Wc 
Mans part : But we may ſuppoſe them thus, 
to A, 1817 Perches, to B, 1716 Perches, to 
C, 2202 Perches. Then to lay out every 
Mans Plot, I divide the Figure by the Di. 
rections aforegoing by the Lines B L, and 
CM, which to lay out upon the Ground, 
take from your Scale the diſtance on the Plot 
bet ween H and L, then meaſure out the di- 
ſtance on the Ground from the Angle, H 
to L, alſo from the Angle A, Meaſure out 
31. 16 to B, then draw the Line BL; a 
gain take from your Scale the Quantity of 
LM 28. oo, which meaſure on the Ground 
from L to M, and there fet a Mark: and 
min like manner Meaſure from B to C upon 
the Ground 25. xo, equal to BC upon the 
plot, drawing the Line CM: 80 is your 
plot divided according to every! Mans jul 
Quantity and Proportion. | $90 


# _* 
* 
_ * % 
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| Example IL A 


Fg. 109. But ſuppoſe it was required to di- 
Je this Field between three Perſons, viz. 
, ;. C, according to each Mans proportion of 
Rent; As ſuppoſe the whole Grounds to be 
20 Pounds a Year, whereof A pays 9 J. B71. 

41. the Queſtion is, how many Acres, 
Roods and Perches belong to each Man, 
according to his Proportion of Rent, which 
y the Rule of three argue thus, ( / for 
4) If 201 the whole Rent, give 5735 
Perches, (being the Content of the whole Field 
in Perches,) what will 9 J. give? wz. 2581 
Perches, or 16 A o R. 21 P. being the pro- 
portion of Ground belonging to A, for his 
9], Rent. In like manner, B will have 12 
A.2 R. 07 Perches, being his Quantity of 


RR TH SO,Y 5 TP) * (2) Ran ri _—_x .y-C= 


>— - 
o 


H {WGround proport ionable to hisRent of 71. and 

ut WIC for his 4 J. Rent, will have 7 A.oR 27 

2- erches. Then te lay out theſe parts upon 

of e Ground, obſerve the directions in the 

. former Example. | F 

8 PROBEEA IX. 

r fo divide a Field into three equal parts, 

nnd each Man to have the Benefit of a bond 
deut the middle of the Field. 8 

Suppoſe Fig. 110. containg 27 Acres isto he 
* biided between three Men, each to have 


Acres 
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Acres, and the Lines of Diviſion to mp 
from a Pond in the Field, ſo that ever 
one may have the Benefit of the Water, 
wi'hout going over anothers Land. 

Firſt from the pond © draw Lines 10 
every Angles O A, O B, e C, © D, ef 
and then is the Figure divided into 5 Tr- 
angles each of which meaſure, and put the 
Contents ſeverally ; which Contents reduce 
all into Perches ſo will the Triangle, 


The whole Content being 4320 Per- 
cheg or 27 Acres, each Mans Proportion WW" 
being 1440. From © to any Angle draw 
2 Line for the firſt diviſion Line as © A. MW" 
Then conſider that the ficſt Triangle A © WW 
B is but 674 Perches and the ſecond BO 
390, both together but 1064 Perches, leſs d 
276 than 1440, one Mans Portion: Yo! 
muſt therefore cut off from the third Angle 
C © 376 Perches for the firſtMan's Divid- 
ing Lioe ; which thus you may do: The 
Baſe DC is 18 Chains; the Content of the 
£57 | Triangle 


= —_— —— — — 
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Triangle 1238 Perches: Say then, if 1238 
Perches give 18 Chains, oo Links, what 
hall 376 Perches give? Anſwer, 5 Chains 
25 Links; which: ſet from C to E, and 
to drawing the Line O F, you have the firſt 
EE Mans part, viz. A © Fr.. 
f $:condly, See what remains of the Triangle, 
ie WC © D 376 being taken out, and you will 
e find it to be £62 Perches, which is leſs by 
578 than 1440. Therefore from the Pri- 
angle D © E cut off 578 Perches, and the 
point of Diviſion will fall in G. Draw the 
Line © G, which with A © and © F di- 
vides the Figure into three equal parts, 


PROBLEM X. 


To make a- Parallelogram having an 
Angle equal ro any Angle given; and a. 
lide of any Length, which ſhall be equal 
to the Area ot any Right lined Figure 
matloeyes. 543} 2800 435A 7 | 

Fe.111.Let ABC D E repreſent a Field 
of 5 unequal Sides, and it was req; ired to 
hy out a Parallelogram that ſhall contain 
tne fame Area, draw the prickt Lines ER 
and DB, then have you made the Field to 
onfift of three Triangles. Make the- Tri- 
angle a be equal to the Triangle ABE by 
Fro, 8. Divide the Baſe e b into two e- 
qual parts at z, and draw the Line a 2, _ 
rach divides the Triangle e a h into-two. | 

equal 


D 06 eder SS DP. 


n 


Length to z b, draw m b Parallel to nz 


Patallelogram mn z b equal to the Triangle 


ſure, continue the Line nz to interfed at 


angle EBD; likewiſe make the parallelo- 


the Line AB, let the Right-lined Figue 
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equal parts, vx. the Triangle eaz=to 
the Triangle abz ( Theorem 105 at the point 
z make the Angle nzb = to the Angle P, 
draw nm Parallel to z b, and of equal | 


and of «qual Length to n 2, then is the 


e a b. Now beeauſe it is required that a Paral. 
lelogram ſhould have its ſide equal to th. Line 
A B, continue the Line n m, and make mi 
eqal to AB, continue the Line z b, and make br 
equal to mx, and join, the Line x rz from the 
point x, and b draw the prickt Line at plea- 


the point o, draw o y Parallel tozr, and 
continue the Line m b to intexſe& at p, 
making Þ y equal and Parallel to b r, and 
Join the Line r y; then is the Parallelogram 
br y p, equal to the Parallelogram n m bz 
by Theorem 11, In like manner make 
the Patallelogram p y qs equal to the Tit 


gram sq t h equal ta the Triangle DBC, then 
will the Parallelogram br f h be equal to the 
Right- line Figure ABCDE QEF and QED. 

If it were required to lay out a Rigit 
angled Parallelogram equal to the fame 
Right-lined Figure, and the Side equal io 


ABCDE contain 12 Acres, adding 5 C 
phers to it, the ſame Field will contail 
220080 Square Links: Let the Line — 
Ki 4 E t 


oo FOE 
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reſent the Length of a Hedge given con- 
zining 60 Chains or 6000 Links; Divide 
1200000 by 6000 and the Quotient will 
20 Links or 20 Chains for the Breadth 
f che Right-Angled Parallelogram; ſor 
co00 Links multiplyed by 60QO Links, 
produces 1200000 Square Links, or 12 
Conare Acres. | | 


I reduce Statute-meaſure to Cuftomary-meaſure, 
and the Contrary. £ 


Although an Acre of Land by Statute is 
contain 160 Square Perches, of 16 Feet 
nd = in the Perch; yet in ſome places of 
he Nation, through long Cuftom, there 
at this day other Perches uſed, as 18, 
2, 24, and 28 Feet to the Perch; it is. 
herefore neceſſary to ſnew how to reduce 
Satute- meaſtire to Cuſtomary, c. 
Suppoſe therefore you would reduce 
Satute meafure ta Wood-land-meaſure of 
$ Feet to the Perch, then ſay, | 
As the Square of the greater Perch of 18 
et, is to the Szuare of the leſſer Perch of 
6 Feet and ; ſo is the Content in Acres- 
cording to the leſſer Perch, to the Con- 
A in Acres, according to. the. greater: 


Exam De. 


"wu . — Surveyor 4 c. 
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| Example. 


12 it ring be required to reduce 261 
Acres, 2 Roods, 10 Perches, at 16 Feet 2nd 
to the Perch, into Wood - land. meaſure of 
18 Feet to the Perch. 
Firft, You muſt obſerve chat the Square 
of 16 Feet and + is Decimally 272, 25 
and the Square of 18 Feet is 324; then ] 
reduce the 36 Acres 2 Roods, 10 Perches, 
into Perches, . which makes 5850, then [ 
mulriply the ſame by the Square of th: 
lefl-r Perch, 272. 25, — the Product is 
1592662. 50, being divided by the Square 
of the greater Perch 324, the Quotient is 
4915, 625, which is 30 Acres, 2 Roods, 2 
Perches for the Anſwer. 
But ſuppoſe you would reduce Wood. 
land- meaſure into S'atute-meaſure, then ſay, 
As the Spare of the leſſer Perch of 16 
Feet and 2, is to the Square of the greater 
Perch 18 Feet; ſo is the Content in Acres 
according to che greater Perch to the Content 
in Acres, according to the leſſer Perch. 


H "ww to caft up the Content of any Plet, i 
f Acres, Roods, and Percbes. 


Fig. 112. Admit the following Figure 
noted with the Letters A, B, C, D, E, F, 
G. H, L, be the plot of a Field, whoſe 
Conten 


—_—_— 
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nent in Acres, Roods and Perches is 


0 d. eon {art 231 
Tuff, Then ( in all ſuch Caſes) divide 
our Plot into Trapezia's and Triangles ; 
ccordingly,..ths, Figure is divided into 
ne Trapezium, as K, D, P, I, and four 
Lciangles; for finding the Area of all which, 
pin with any one firſt, and multiply the 
hole of the Baſe by one half of the Per- 
xndicular, or (which is alone) the whole 
ff the Perpendicular, by the & of the Baſe , 
he product either of the Content of that 
[riangle z and then Sum up all the Area's 
f the ſeveral Triangles together, gives you 


e Content of the whole Plot. 


e 
| | rap. — 2--2 
et the a 75 * ABR 1 
a 0 * Trian BCD . 
ele 200.) Trian. B EF 1-3 
rangles be. (Trian. EGP 1-315 
— ———ů——ů—ů 
it Area of the whole Field. 12 ◻π- 0 


" + - 
— — — — 


But the moſt exact way of all, is to 
ultiply the Length of the Baſe of each 
angle, by the Length of the Perpendi- 
lar; the Sum Total of all the Triangles 
ing halved, gives the true Area of the 
tole Field in Square Links, (or Chains and 


Links) 
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Linke,) which may be reduced at laft (þ 
the former Direct ions into Acres, Roos and 
Percher. | 


of laying ont New Lande. 


A certain Quantity of Acres being given 
how to lay out the fame in a Squue 
n 


R U L E. 


Annex to the number of Acres give 
five Cyphers, which will turn the &cry 
into Links; then from the Number the 
increaſed, extract the Square Root, which 
ſhall be the fide of the Nn Sq: 


Exmple 


Suppoſe the Number given to be 100 
Acres, eee I am "> wo are 2 IT : 

e; 1 Join” to the FOO, nve ers, 2 
- oof it is t0000000 Squar by Lew the 
Root of which is 3 162 mt; or 31 Chain 
62 Links the woe of one ſide of the 
Square. | 

Again, If I were to cut out of a Corte 
Field one Square Acre, I add to one fin 
Cyphers, and then it is rococo, the Roo! 
of which is 3 Chains 16 Links, ard 
fomething more, fos the ſide of the Acre. 
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Ly to lay ont any given Quantity of Acres. 


in a Parallelagram, whereof one fide- is 
guen, 3 


x U L E. 


Turn firſt the Acres into Links, by ad- 
ing as before five Cyphers ; that Number 
vs increaſed, divide by the given Side, the 
votient will be the other Side. 


: Example. 


Let it be required to lay out 100 
es in a Parallelogram , one fide of 
ich ſhall be 20 Chains: Firſt to the 100 
eres I add five Cyphers, and it is 100, 
0% , which I divide by 20 Chains, the 
notient is 50 Chains, tor the other fide of 
e Parallelogram. . I" 


Fi. How to make a Triangle that ſhall con- 
ann any number of Acres, being confined 
the 2 certain Baſe. | 


E U IL E. 


Double the given number of Acres, to 
lich annex five Cy phers, which divide by the 
ue ; the Quotient will be the Length of the 
*pendicular. This needs no CT 


— — — — - = — : 


— 
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How to fd the Loyth of the Dis, of i 
* Cirele, which Mall contain any Number oi 


Acres. | 
RUE E. 


Say, as II is td 14, ſo will the Numbert 
Acres given, be to the Square of the Di 
meter of the Circle requited. 


Example. 

What's the Length of the Diameter of: 
Circle, whoſe” ſuperficial Content fhall be 
100 Acres? Add five Cyphers to the 100 
and it makes | 100: 00000 Links, whid 
multiply by 14 it makes 140 ο 
which divide by 11, gives for the Quotient 
12727272; the Root of which is 35 Chaim 
67 and ſomewhat more. And fo much {hal 
be the Diameter of the required Circle. 


O Reduction. 


How to reduce. a large Plot of Lani 
or Map into a leſſer Compaſs, accorcing to 
any given Proportion; & contr, how 10 
eee, 225 don e584: 
Fg. 113. The beſt way to do this, i, i 
your plat be not too large, to Plot it off 
again by a ſmaller Scale; but it it be lag 


as 
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; the Map of a County, or the like, the 
ily way is to compaſs in the Plot firft 
hin one Square, and afterwards to divide 
Wt into as many little Squares, as you 
dall ſee convenient. Alſo make the ſame 
umber of little Squares upon a fair piece 

Paper, by a leſſer Scale, according to the 
oportion given. This dane, ſce in What 
ware, and part of the ſame Square, any 
emarkable Accident happens to fall, and 

ordingly put it down in the leſſer 
guares; and that you may not miſtake, 
dis a good way to number your Squares. 

cannot make it plainer then by giving 
ton the following Example, where the Plot 

CD, made by a Scale of 10 Chains in 
n Inch, is reduced into the Plot EFGH, of 
o Chains in an Inch. - 

What has been hitherto ſaid concerning 
ducirg of © a Plot from à greater to a 
ſet Volumn, the ſame is to be under- 
lod vice verſa, of enlarging a Plot from 
lefler to a greater. But this ſeldom comes 
0 Practice. 5 
Knowing the Content of a piece of Land, 
0 hnd out what Scale it was plotted by. 

Fi, By any Scale meaſure the Content 
the plot; which done, the Proportion is 
u the Content found, is to the Square of 
be Scale it was tried by; ſo is the Content, 


0 the Square of the true Scale it was plotted 
J. 8 ; 


Example. | 
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. Example. 

Admit, chaos] is 4 plot of 2 niece 
containing 10 Acres, and E n 
à Scale of 11 in an Inch, find it 
12 Acres. 5 
Then I Gay, if 12 gives for — 
What ſhall 10 gives? 


Aber, 10. Therefore I chncdteizf 
Plotted by a Scale of 10 in an 2 


* 
[4 


—U— — „0 


U 


1 
; 4 
. — IS 
, 2 
- I 
. 

, „ 
5 ” 
' 7 
. 0-0 
1 1 
* 4 
* . 


11 


— 2 2 


98922922 — 


4 - 
- 


-- 
2. 4 
4 <0 


FIRE 


1 
ä 23** 3 „» 
hey 


1 


2 „ - 

——— —_—_—_ 
0 

—— — 


932 — - 


N 


— 


1 


e rw 
. *S 


$ o 
7 d 
1 
N 4 
* * 
4 _ = 
J 7 | 
— * % 2 * 
14 4 1 . 0 
— — 5 . * — 
f \ 7 4 
7 bY | 1 - 1 7 — * - : r _ - I ' 
* 1 
* 1 
7 1 
- a - 
0 4 
s [ 
P | : "TT 42-2. * þ 1 
3 * : * N 8 1! 
AIX i 
* J 2 — * . * , 4 4 3 K 
$ - LI 
ph - a * - . Pl N 5 0 * hy * o 
KJ; 
1 1 - , 
. : In 


w to take the Ground. plot 
of any City or Corporation 
the Theadolite or Degrees 
on the plane Table. ra 


o 
. 4 b 
. 
— 
. 


DR the performance of which, it will 
be neceſſary for the young Surveyor to 
ide himſelf of a Chain that is 50 Foot 
containing 50 Links, and each Link a 
; for all Cities are beſt laid down by 
ale of Feet: It will be convenient that 
ave 2 Rod that is 5. or 10 Foot in 
A, and to be ſubdivided into Feet: This 
8 to take the Off. ſets of the Houſes on 
ſides your Chain, as you meaſure along 
treets or Lanes, | 
Example. 


- 
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| Example. | | 

Let Fig.” 1 be a part of fone cin 
you are required to take 4 Ground 


thereof. 
Firſt, Cauſe => Men to ſtand, 3 


1 ee de 4 
me 
e. Bla wh 10 


the Sights you eſpie the * 25 
ſcrew your Inſtrument faſt, and died) 
di s to the Man at B, and note the dep 
cut Ay the Index, which let be 95 deg] 
30 min. Note this, 5 deg. and ze 
down 1 in r Field: B dl. 28, you bids 
you meafuree” che Lane A with 
Rod meaſure: our Off ſets both ed 
and Left, as yon did in | 
_ alſo; which you will find to be ng g 
5 Feet; then with your Chain meaſure 
wards B. nd at 6 Foot” diſtance from 
rac will we your OfRſet te the Li 
Feet: note both theſe down in jt 
Feld-B5ok orEye-draiight,which is beſt t 
Ft the A Faber onto 
B, you will find that at 47 Pet dj 
from A, you will Ravi Shed both | 
Right and” Left, and the 'Off-ſet to the 1 
will be 19 Foot, and to the Left 6; 
theſe down in your Field. Book or f 
draught; then ſtill meaſuring tow 


you will find that at 90 Foot diſtance 
om A, you will have an Off- ſet to the 
Lit that is 5 Foot; note this down in your 


ff ſet to the Right will be 11 Foot; note 
s down alſo; then come to B, where one 
your Men ſtood, and by meaſuring with 
your Chain, you will find the diſtance be- 
zeen A and B to be 100 Foot; then pla- 
ing your Inflirument/at'B (cauſing the Man 
bt ttood at F, to fland'at A, ſo ſoon as 
ou took your Inſtrument up from A) 
zying your Index upon the Diameter, turn 
dur Inſtrument about until you through 

Sights 


ect your Sights to C, and note the deg. 
ut by the Index, which let be 140 deg, then 
ih your Rod meaſure the Off- ſet both to 
Right and Left, and you will find that to 
Right is 11 Foot, and tothe Left 8 Foor; 
gen cauſe your Men to meaſure towards 
in as direct Line as they cin, and at 
Foot diſtance ftom B, you have a Street 
th to the Right and Left z then meaſure 


m Ie Off ſets, and you will find it will be 
ost on both, aides the way, uiz. to the 
ert and Left, at 1 20 Foot diſtance from 


the Off ſet to the Left will de found to 
$ Foot, and at 127 Foot diſtance from 
be Off let to the 


K then 
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eld-Book, and at the ſame time your | 


eſpy the Man at A; there make 
ar Inſtrument faſt; and cauſe the Man 
hat ood at B, to go and ſtand at C; then 


* " 
« * 1 . s * 
* * — 2 = rr * Sp 4 8 „ a” 9M, 
> "a. St REID; ooo * s 
- -- 
= * * 4 


a * 
* 
0 * 
' — 8 0 8 25 Aa 
tt! ab cf oP OR 
_ 
* l + 22 . 8 


right is 8 Foot alſo, il 


——— 
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3 then you will find you are come to C; the 
cauſe a Man to go and ſtand at B, and a5 
other to ſtand at D, place your Inſtrumem 
at C, and lay the Index thereof upon the 
Diameter, turnirg it about till through the 
Sights you eſpie the Man at B; there (crey 
your Inſtrument faſt; the 1 your Sights 
to the Man at D, and the Index will be 
found to cut 100 deg. and if you meaſir: 
with your Rod the Off-fet to the right x 
the ſame time, it will be found to bes 
Foot; then meaſure with your Chain te 
wards D, and at 8 Foot diſtance from (. 
the Off-ſet to the left will be found to beg 
Foot; then meaſure on with your Chain, 
and you will find that at 64 Foot diflance 
from C, the Off ſet to the left is 4 Foot; at 
7 Foot the diſtance of CD, the Off-ſet to 
the right is 12 Foot; then place your [- 
ſtrument at D, and cauſe a Man to ſtand at 
C, and another at E; and lay ing the Ind 
of the Inſtrument upon the Diameter, tum 
it about till through the Sights you eſpie 
f the Man at C; there make your Inftrument 
| __. Gaſt; then direct your Sights unto the Mat 
1 at E, and you will find that the Index will cit 
| co deg. then with your Rod meafure theUi 
ſet to the right, and it will he found to bes 
Foot, and the Off. ſet to the left 11 Foot; de 
avith your Chain meaſnre towards E, m 
. at 41 Foot diftance from D y ou will hart 
A2 street to the right and left; then meaſu 
ing on towards E, you will find that ® 


P-wWH 3A RES ban a AC ea. ts 5 _» AGES, es 


— 
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ſt 9s Foot diſtance from D you will have an 
TIM Of ſet to the Right of 5 Foot, and the whole 
Fu ditance between D and E will be found 
* iy be 1co Foot; then placing ycur Inſtru- 
N E, cauſe a Man ro ſtand at D, and an- 
au other at F, and lay the Inder upon the 
1 Diameter, and turn your Inſtrument about 
fr il you eſpie the Man at D; there make 


aft your lnſtrument, and direct your Sights 


So to F, and note the degrees cut by the In- 

(d, which will be found to be 210 deg. 

k then with your Rod meaſure the Off- ſet ro i 
he the Right, and it will be found to be 7 
un Foot; then with your Chain meaſure to- 
nel vards F, and at 9 Foot diſtance from E, 
tu den will hare a Street both to the Rigs 


and Left ; the-Off ſet at the ſame time will 
be found to be to the Right 7 Foot, and 
to the Left 12 Foot; ſtill meaſuring to- 
wards F, you will find that at 70 Foot di- 
ance from E, your laſt Station, you will! 
find: the Off ſet to the Left to be 7 Foot, 
and the Off-ſet to the Right to be 7 Foot, 
the whole diſtance between E and F is ß 
Foot, then placing your Inſtrument at F, 
auſe a Man to ftand at A, and another t 
land at E, the place where you laſt hads 
dation, then laying your Index upon the 1 
Diameter of your Inſtrument, turn the ſame 
about until through the Sights you eſpie the 
Man at E; there make your Inftrumens 
aft, and direct your Sights to the Mais - 1 


: 
Ps _. 
-- *. * 
* - 
— 
p 


; "= 


A is 129 Foot, then have you done wit 


* Obſervations as you go along in your Field 


Siation, and by this means when you comet 
protract your Work, you will have a rept 
ation of all the Work that you hat 

len; but if you ſet down all your Us 
ions in your Field Book, it will be ni 
celery to {et them down in manner and forn 


—_ 
r 


—— 9 _—_— 
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that ſtands at A, ard you. will find the 
dex will cut 74 deg. and 30 min. then wit 
your Chain meaſure towards A, and at! 
Foot diſtance ſrom F the Off-ſet to ths 
- Right will be found to be 5 Foot, and 
the Left 5 Foot; then meaſuring; on u 
- wards A, at 67 Foot diſtance from F, y 
will have a Street both to the Right and 
Left; and ſtill meaſurirg on towards A,x 
123 Foot diſtance from F, the Off. ſet u 
che Right is 4 Foot, and to the L'ſt 
Toot, and the whole diftance between F an 


| 
| 


the Obſervations in the High Streets. 
Note, Lou are to ſet down all you 


Bock or Eye-dravght, which is beſt. Ie 
may make an Eye-dravght thus; +Firſt g 
along the place that you intend to take 
Plot of, and draw Lines to imitate the ſame 
{with croſs Streets if there be any, poting 
your Stations therein by this Mark © , ſct 
ting at every Station the Angles obſervec 
and the Off-ſet on either ſide the Line, 2 
-. you findit to be when you take them, andi 
Lengthef the Lines between Station anc 


Pl 


== 
—_ | 
= C 4 
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Table of Obſervations talen when you went about the 
High Streets. 


hs memory 
ha Station Angles. 2 Fox ; .I T. bh 
1 
e A 95 30 I $51 oof 
yo at—| s from A [oo} 7 
20d from A | 
* Street RL. 10 6 
rom A ] of 5 
| rom A | 1.2} 00 
rom A 111 8| - 
rom B aStreet} | | | 
the R, * ö ol 
of 8]... 
8 004 
4 $] oof 
00 41 
1121 00 
52 
Jes 
00 71 
| 
7 12 
1 
ö 5 | 
1 $5 
OO 0ST 23 | 4: 5 


mm 
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Having thus taken your High Streets, ye 
may in the like manner proceed with the o- 
ther ſmall Streets and Lanes, with ſever] 
Boughs and Breaches, noting down in your 
Eye-draught or Field-Book againſt every one 
of them, the Off-ſets to the Right or Left, 
according as yon find them on either fide 
of your Chain, 4 
Note, That when you take your main 
Streeis, it will he convenient as often as you 
come againſt any croſs Street to take a Sight 
down it, and note the place or mark that 
you take to, and the place of ſtanding when 
Jou take your Sight to any Mark that is in 
Ihe croſs Streets in your Eye-draught with 
i "Wis Mark ©, and ſo by that means you will 
BY - Know where to place your Inſtrument when, 
97 begin to take the croſs Streets; your 
igh Streets and your croſs Streets being 
thus taken, in the next place you are fotake 
the meaſure of the Houſes to the Front, and 
likewiſe the depths of every one of them, and 
with your Rod or Bevil take the Plots of 
your Courts and Alleys, firſt by drawingan 
Eye-draught of them, ſetting upon every 
Break or Return thereof the meaſure you 
took with your Rod; and in fo doing, you 
will find it no hard matter to protract the 
ſame after you have protracted both ſides of 
every Street ; for you will have the Repre- 
ſentation of every Court and Alley in its 


roper place. 4 
Proper P CHAP. 
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CHAP. Il. 
How to protract or lay down any 


Obſervation taken according to the 
Directions of the laſt Chapter. 


Tlrſt, having provided your ſelf of good 
T Paper or Velam to protract it upon, dra 
Line at length to repreſent the Line 
F firſt, then laying the Center of your 
protractor upon the Point, turn your Pra- 
actor about until the Line AB thereof lye 
litectly on the Line AF; then finding by 
your Field-Book or Eye - draught that the 
ngle obſerved at A, was 95 deg. and 30 
nin. againſt 95 deg. 30 min. of your Pro- 
actor make a Mark, and draw the Line 
AB at length; then finding alſo that the 
ngth of AB was 100 foot, take 100 from 
H your Scale of equal Parts, and place it 
om A to B; then placing the Center of: 
your Protractor on the point B, torn your 
Protractor about until the Line A B thereof 
e directly upon the Line A B laft drawn ;' 
ben finding thar the Angle obſerved' at B 
"3 140 deg. againſt 14 of your Protractos 
take a Mark with your protracting piu. 

i bi and 


AM 


7s 


2 
* 


upon D, and turn it about until the Line 4 


. of your Protractor, with your protracting- 
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and draw the Line B C at length; then find. 
ing alſo that the length of B C was 12) fon, 
take 127 from off your Scale of equal pam 
and place it from B to C; then laying te 
Center of your Protractor upon the point (. 
turn it about until the Line A B thereof li 
directly on the Line B C laſt drawn; the 
finding by your Field-Book or Eye. draugte 
that the Angle obſerved at C was 100 dep, 2 
gainſt 100 deg. with your protracting-pin 
make a Mark, and draw the Line CD x 
Iength; then finding that the length of the 
Line was 75 foot, take 75 foot from off you 
Scale of equal parts, and place it from C u 
D then lay the Center of your Protracdot 


B thereof lie directly. on the Line D C hft 
drawn ; then finding by your Field-Book of 
Eye-dravght that at D you did obſerve an 
Angle of 100 deg. therefore againſt 100 deg, 


pin make a Mark, and draw the Line DE 
at length; then finding alſo that the lengiiſ 
of your Line DE was 100 foot, take 100 
from off your Scale of equal parts, and place 
it from D to E; then temove your Protractor, 
and lay the Center thereof upon the point E, 
and finding by your Field-Book the Angl 
obſerved at E was 210 deg. againſt 219 de; 
of your Protractor make a Mark with vou 
prottacting- pin, and draw the Line EF 2 
length; then finding that the length of EF * 
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i: foot, take 83 from off yonr Shale of e- 
qual parts, and place it from E to F; then 
racing the Center of your Protractor upon 
the point F, turn it about until the Line AB 
thereof lie directly on the Line EF laſt drawn; 
then finding by your Field- Book that the 
Angle obſerved at F was 74 deg. and 30 
min. againſt the ſame deg, and min. of your 
P.otractor make a Mark with your protract- 
i- pin, and draw the Line FA; which if 
you have protracted right, will fall to be 
emdly 129 foot; then have you protracted 
your principal Lines. Now begin to pro- 
d your Off- ſets thus. 5 "Is 
Fuß, finding by your Field Book or Eye» 
iranght that at your firſt ſtation A, the Off · 


2 


22 


KE 


get to the . 5 foot, take 5 foot from 


off your Scale of equal parts, and place it 
from A to a; then finding alſo that at 6 foot 
liſtance from A, the Off-ſet to the Left was 
foot, take 7 foot from off the ſame Scale 
equal parts, that you . protracted your 
nncipal Lines from, and place it from A 
00; then finding that at 47 foot diſtance 
om A, the Off ſet to the Right was 10 
vot, take 10 from off your Scale of equal 
arts, and place it from e on the Line AB, 
0 2, and draw the Line a 2 at length; 
hen finding alſo at the ſame time the Of. 
ct to the Left was 6 foot, take 6 from off 
Jar Scale, and ſetting one point of 
Jour Compaſſes in e, on the Line A. 
uh the other make a Mark on the Lefa = | 
SP hea {| 
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hand of the Line AB, and draw a Line 
from o to this aft Mark made; then be. 
cauſe you find by your Field-Book that » Ml 
the laſt Off ſets there was a Street both toll 
the Right and Left, you muſt make a Maki 
to ſignify the ſame; then finding by youll 
Field-Book that at 92 foot diſtance from 4 
the Off-ſet to the Left was 5 foot, theſe 53 ſ00 
take off from off yourScale of equal paris and 
ſetting one foot of your Compaſſes in th 
point f, with the other make a ſmall Mak 
on the Left hand of the Line AB, and 
draw a Line from the Street to this Mark, 
the Off fet to the Right at the ſame tine 
was 12 foot; take this 12 foot from of 
your Scale, and ſetting one foot of youll 
Compaſſes in the point, with the other make 
a Mark on the Right fide of the Line 4 
and draw a Line from the Street to this 
Mark laſt made; then finding that at your 
ſtation B, you had the Off-ſet to the Right 
11 foot, take 11 from off your Scale 
equal parts, ſetting one foot of your Com 
paſſes in the point B, with the other make 
a Mark on the Right-hand fide of the Line 
BC; the Off-ſet at the ſame time to the Lat 
was 8 foot, take 8 font from off you! 
Scale of equal parts, and ſetting one fodt 
of your Compaſles in the point B, with the 
other make a Mark on the Left fide of if 
Line BC; then finding by your Field-Book 
or Eye-dravght that at 61 foot, the Of 


4a 
-« » 


to the Right and Left was 9 foot, take 
om eff your Scale of equal parts, and 
ting one foot of your Compaſſes in the 
point p, with the other make a Mark on 
dh ſides the Line; then draw Lines on both 
£44 of the Line BC, from the Marks made 
n both ſides of the Line at B, to the Marks 
Lf made; and becauſe there is a Street at 
Off-ſet laſt taken, make a Mark to 
ſonify the ſame at 120 foot diſtance. from 
þ the Off ſet to the Left was 8 foot; take 
| from off your Scale of equal parts; 
nd ſetting oue foot of your Compaſſes in 
te point V, with the other make a Mark 
n the Left fide of the Line B C; anddraw 
Line from the Street ou the left ſide of the 
ne BC to the laſt Mark made; then ay 
ur tation C, you had an Off fit to the 
iht of 8. foot alſo; take 8 from off your 
kale of equal parts, and ſetting one foot 
your Compaſſes in the point C, with the 
ther make a Mark on the Right ſide of the 
ine BC, and draw a Line from the Mark 
it you made for- the Street on the Right 
ide of the Line BC, through the laſt Mark 


nde at length; then finding by yourField- 


ok ot Eye-draught, that when you had 
blerved the Angle at C, you had an Off- ſet 
othe Right of 8 foot, take 8 foot from off 
eur Scale of equal parts, and ſetting ane 
wt of your Compaſſes in the point C, 
it) the other make a W | 


| ſide of the Line CD; you likewiſe find 4 


the other make a Mark on the Left fide 


 Field-Book you will find that at your fi: 
tion D, the Off-ſer to the Right was 12 footy 


your Argle at D, you had the Off. ſet to 


take 9 foot, from off your Scale of equal 


4 [| 
' 
? 


and take 11 from off the fame Scale, in 


* 
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8 foot diſtance from C, you had an Off{y 
to the Left of 9 foot; therefore take 9 fron 
your Scale of equal parts, and placing ot 
foot of -your — in the point X, wit 


the Line CD; you will likewiſe find by 
your - Fielc-Book or Eye-draught that at 6 
foot diftance from C, you had an Off ſe u 
the Left 4 foot; take 4 from off your Scale 
of equal parts, and ſetting one foot of you 
Compaſſes in the point Z, with the othe 
make a Mark on the Left ſide of the Ling 
CD, ' and: draw a Line from the Mark tha 
was made on the Left ſide of the Line CD, 
at X, to the mark laſt made; then by your 


take 12 foot from off your Scale, and fet- 
ting one feot of your Compaſſes in the point 
D, with the other make a Mark on the Right 
ſide of the Line CD, and draw a Line from 
the Mark that was made on the right ſide a 
the Line CD, viz. at C to the Mark laſt 
made; then finding that when you obſerve 


the Right 9 foot, and to the Left II foot, 


parts, and placing one foot of your Com 
paſſes in the point D, with the other abe 
a Mark on the right fide of the Line DE 
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ing one foot as before in D, make a Mark 
on the left ſide of the Line DE with the 
ather ; by your Field-Book you will find 
that at 41 foot diſtance from D you had a 
dueet both to the Right and Left; make a 
Mark to ſignify the ſame: Likewiſe you 
will by your Field-Book find that at gg 
foot diſtance from D, you had an Off-ſet ta 
the Right of 5 foot; take 5 from off your 
Scale of equal parts, and ſetting one foot of 
your Compaſſes in the point Y, with the o. 
ther make a Mark on the right fide of the 
Line DE, and draw a Line from the Mark 
made at D, on the right ſide of the Line 
DE, to the Mark laſt made at length, until 
it doth interſe& the Line that was draun on 
the right ſide of the Line CD: Yor will 
fund by your Field-Book that at your Station 
E, the Off ſet to the Leſt was 7 foot; this 
7 foot take from off your Scale of equal parts, 
and ſetting one foot of your Compaſſes in 
the point E, with the other make a Mark on 

the leſt fide of the Line DE, and draw a 
Line from the Mark made on the left ſide 
of the Line DE, at D; to this Mark laſt 
drawn at length; you will find by your 
Field-Book that at 9 foot diſtance from E 
towards F, you had an Off- ſet to the Rig} 


take 7 foot from- your Scale of equal parte, 
and placing one foot of your Compefl:s in 
le point H, with the other make a Mark 


7 foot, and to the Left 12 foot; therefore 
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on the right fide of the Line FE; and like 
wiſe take 12 from the fame Scale, and pla 
cing one foot of your Compaſſes as before 
in the point H, with the other make a Mak 
on the left fide of the Line FF, and draw z 
Line from the Mark that was made on the 
left ſide of the Line DE, at Y, to this 
Mark laſt made; then becauſe theſe twolaſt 
Offſcts' were the Corners of two Streets, 
make a Mark to ſignify the ſame; at 70 foot 
diſtance from E towards F, the Oft-ſet to 
the Right was 7 foot, and to the L. ft) 
foot allo, take 7 foot from off your Scale cf 
equal parts, and placing one foot of your 
Compaſſes in the pont K, with the other 
make a Mark on each fide ct the Line EF, 
and draw a Line ſrom the Mark that was 
made on the right fide of the Line EF, at 
H, to the Mark that was laſt made on the 
right ſide of the Line EF at K; and draw a 
Line hikewiſe from the Mark that was made 
on the left fide of the Line EF, at H, 00 
the Mark that was laſt made on the lef: fide 
of the Line EF, at K; then by your Field 
Book you will find that at your Station F, 
your Off: ſet to the Right was 5 foot; take 
- 5 from your Scale of equal parts, and pla- 
cing one foot of your Compaſſes in the 
point F, with the other make a Mark on 
the right fide of the Line FA, and at 8 foot 
diſtance from F, you had alſo the Off-ſet to 
the Left 7 foot; take 7 from off your 8, 
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of equal parts, and placing one foot cf your 
es in the point N, with the other 
make a Mark on the Left fide cf the Line 
PA. At 67 Foot diſtance from F, you had 
1 Street to the Right and Left; therefore 
make a Mark to ſignifie the ſame; at 123 
foot diſtance from F, towards A (by your 
Field-Book you will find) you had an Off- 
et to the Right 4 foot; take 4 from off 
your Scale of equal parts, and placing one 
foot of your Compaſſes in the point R, with 
the other make a Mark on the right ſide 
of the Line FA, and draw a Line from the 
Mack that was made on the right ſide of the 
Line FA, at the point N, to the point that 
was laſt made; ſo that the Line which you 
dau may interſeQ the Line which is drawn 
on the right ſide of the Line EF, and the 
Line that is drawn on the right ſide of the 
Line AB; then at the fame time you had 
m Off-ſet to the Left, of 5 foot; take 5 
likewiſe from your Scale of equal parts, and 
pacing one foot of your Compaſſes in the 
point R, with the other make a Mark on the 
left fide of the Line FA, and draw a Line from 
the Mark that was m ide on thaleft ſide of the 
Line FA, at N.to the Mark that was laſt made 
on the left fide of the ſame Line at R, thenhave 
you made an end of protracting your High 
dreets: In the fame manner you muft pro-—- 
tra& your by Lanes and Streete. Tou muſt 
likewiſe deal fo with all Alleys that are 
Thorongh fares. Jour 


'S Your Streets and Lanes being tus pid 
tracted, you may proceed to the protraciq 
and lay ing down the Ground- plot of the ſe 
veral Houſes thereon for the doing of whidk 
it will be convenient that you have a ſm] 
Scale that is actually divided into 50 equal 
parts in an Inch; then laying your Scal 
a long by the fide of the Line o g, and 
ain the meaſured breadth of each 
Houſe, with your protracting pin make 
Mark or Marks; then lay the Edge of you 
ſmall Scale along the fide of the Line e 
and againſt. the meaſure of each ſeveral Houle 
that is thereon, with your protracting pi 
make a Mark; then lay your ſmall Scale y 
long the ſide of the Line SQ, and finding 
by your Eye-draught that there is a Coun 
or Yard, firſt make a Mark againſt 
meaſure of the ſeveral Houſes until you con 
to the Court or Yard, and then mark outthe 
breadth of the Entrance thereof as you did the 
breadth of the Houſes; and likewiſe maks 
Macks againſt the breadth of each Houſe or 
the other ſide of the Court alſo ; then laying 
your ſmall Ruler or Scale along the ſide of 
the Line QO, againft the meaſure of t 
breadth of each ſeveral Houſe, with your pr 
tracting : pin make a Mark. Having thus laid 
down the breadth of each ſeveral Houſe, t 
next thing you do lay down the depth 
each Houſe, and draw Lines in the lame 
manner as you fee thoſe in the "0. 
: 2 . 0 


| 


— — 


dow them alſo as you ſee, that they 
u repreſent the Ground - plot of a Houle. 
hen you come to protract the Court, 
1 your Eye - draught before you, and draw 
te bending and turning according to diſcre- 
jon, laying down the meaſure of each ſeve- 
| Houſe that is therein, as you did in the 


x Gardens that are behind the Houfes z with 
he turnings and winding3 therecf accord- 
ply as you take lem. 
Nite, That when you take the Ground- 
lot of any Church, you muſt be very exact 
taking the Buttrefles, and the Steeple, 
devery one of the Pillars, and protract 
lay them down in the fame form and mea- 


bv them .very deep , that they niay bs 
nn to he Huren 


meaſuring and protracting Halls, Inns of 
ourt, Colledges, and all eminent Houſes, 


; © x 
, - 1 ; 
©. 364+ © 2h 135 
. ; | 7 
0 £ 'S 10 


neets; you muſt alſo protract the Yards 


we as you found them ſtanding, and ſha- 
You muſt likewiſe uſe the like exaQneſs 


d ſhadow them accordingly 
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A new Method of Surveyin 


Countries, or large Trath 


of Land. 


T HE common Method of performing 
this Problem, is by taking and pv 
tracting inacceſſibleDifances, which has been 
treated of (in general) already; and thers 
fore, ſuppoſing that the Ingenious Survey 
cannot be incapable of applying it to thy 
particular, I ſhall wholly omit this, and 
| Per you a new Method, invented by thoſe 

earned Mathematicians Mr Ybifton and Me 
Ditton, in arder to which, let us premil 
the following Lemmata. 
I. All founds are propagated almoſt even. 
Iy, and are obſerved to move 8 meaſure 
Miles in 37 Seconds. een 
This is well known from the laſt and 
moſt accurate Obſervations about 185. 
the Velocity of Sounds, which nin . 
are thoſe of Mr * Derham. - 

II. An ordinary Mortar is eaſily able to 
- caſt a Projectile about a Mile in Perpend: 
cular Heigth; and the Sound thereof may 
be heard near 20 Miles, 

The truth of both theſe Propoſitions har: 
been ſufficiently proved by divers Exper. 
ments made by Mr Fhiſton for that pop 
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IN. A Projectile may be filPd with 
mbuſtible Matters, to take Fire as ſoon 
diſcharg d, and continue burning till 
comes to the Ground. 
This all that deal in Rockets, Bombs, 
d Mortars, do very well know, and is 
und to be true upon Tryal. 8 
IV. Fire, or Light about a Mile high 
ll be viſible in the Night time, when 
x Air is tolerably clear about, 70 Miles. 
This alſo hath been made manifeſt by 
uy Experiments made on purpoſe. 


The Solution of the Problem. 7 


Let a Shell that will take Fire as ſoon es 
icharg'd, and continue Burning till id 
mes to the Ground, be ſhot perpendicu- 
uly about a Mile high out of a Mortar at 
py convenient place in a clear Night; 
id this Diſcharge will by the Bearing, and 

nterval of the Flaſh and Sound, give the 
ſtance and Bearing of an Obſerver within 
de Hearing and Sight thereof, according to 
foregoing Lemmata, 


| | Example. 


Fg. 2. Let the Bearing of a Shell diſ- 
arg d out of a Mortar at C, and alſo the 
ferval of the Flaſh and Sound thereof be 
lery'd by Perſons ſent to A. B. - - = | 
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H. l. D. places within 20 Miles round C, wh, 
muſt be furniſhed with an Inſtrument i 
meaſure Angles, for; taking the Bearing of 
the ſhell; and a Thread 39.2 Inches lng 
with a. Plummet faſten'd to one end, u 
being ſuſpended by the other end to a Ping 
Nail, and made to ſwing, will vibrate ſecond 
by which the Interval between the Flaſh and 
Sound may be nicely meaſured, and let thei 
Obſervations, be As LE Tov 5.4 
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the Angles NCD. 3“, NC A 30*,NCG. 
from the North towards the Weſt. The 
les NCE. 40, NCF 90” from the North to- 
ads the Eaſt. The Angles SCI. 6, SCH 50*®, 
om the South towards the Weſt. = Laſth, 
y off the Angle 8 CB 60* from the 
vuth towards the Eaſt. Then ſer off their 
llances from. the Mortar at C. viz. DC = 
4M. A C=. 16 m. Oc. according to the 
Döſervat ions. So will you hbve an exact 
Map of the place A. B. C. D. E. F. G. H. L, and 


vation may be eaſily taken by the Obſerver 
heres! after the commen method of taking 
uacceſſible Diſtan ce. 

* rette f s rec? "4 


. 4% ' 
* 


[. If each Obſerver were to let eff a 
Recket at his oun Station, and take the 
mutua] Bearing, of each ethers it wou'd be a 


happen. cd git 207 75 £00. £19 
Il. If a great Gun were diſcharg'd near 
e Mortar, and the Sound thereof uſed in- 
ad of that of the Mortar; it would be heard 
nuch further, and-. conſequently: à much 
ger Tract of Land might be ſurveyed at 
Ice, 


he Scituaticn of the Villages about each 
| CORR OL 4 RTs. ES 5 37 


reat Check to any Error that could poſſi- 
"RIS ; | 
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4 ready way to find a true Merion beh. 
y Pole: Star, 


The right Aſcenſion of the Pole Sur 
this Year (1916) is 37 Minutes of Tiny 
and it increaſes one Minute 16 Secondzen 
ry ten Years: Therefore having at any i 
this Star's Right Aſcenfion, and the ] 
Aſcenſion of the Sun both in Time, 10 
ſubſtract the latter from the former, n 
24 Hours to the Right Aſcenſion of 
Pole. Star, when it is leſs than the . 
the Remainder will be the time of the S 
coming to the Meridian; at which m 
hang up two Pendulums between your E 
and the Pole-Star, and a Right-line dra 
—_ them, will be a true Mer ay 
ine. 

In the Survey juſt now treated of. 3 
may uſe the fights: of a good Circumfet 
tor, or any other Surveying Inſttument, l 
ving one of the fights Jong enough 
take in the Pole-Star, 

If you wou'd know, what Angle i 
Pole-Star makes with the true M 
- other times, the following Table 

ew. 
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The Names of fuch Colours as are ng 
or Plots, with the manner byy 


; Temper and uſe the ſame upon Ve 
Paper or Parebment. 
r is not convenient for a Surren 
when he hath. drawn the draught d 

- Mannor, and reduced it to .his intend 
bigneſs, to repair to a Painter to finiſh h 
work, the thing itſelf being very comma 
Table. and: eaſie to be attained : And 
ſides a Painter is not to be found in ew 
ry Country, nor is every Painter furniſh 
with Colours fitting for ſuch a purpoſe, the 
for the moſt part uſing more groſs and 0 
dinary Colours. Now for the benefite 
ſuch who deſire to exerciſe themſelves i 
this kind of practice, I have added theſe r 


ceſſary directions following. 


How to make Gum-Vater. 

Take Gum Arabick what quantity yo! 
pleaſe, of the whiteſt and cleareſt you cat 
get, which bruiſe into ſmall pieces, and t 
them up looſely in a fine linnen Rag, then 
take of the cleareſt Water you can get, and 
put it into a clean veſſel, as a poringer, (at 
ſuch like) then hang your Claath in which 

| | ; yo 


WI » f P hats 
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ou put your Gum into this Water, letting it 
20g till all the Gum be diſſolved; then when 
en put your Fingers into this Water, if you 
nd them to ſtick together, as if they were 
lewed, your Water is too ſtiff of the Gum, 

ich you may remedy by putting thereto 
note fair. Water, and if you find it too weak, 
yoo may add more Gum; with this Water 


* 


voſt Colours are to be tempered. > * .. 


aft 
0 


* 
——— 
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. 
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How to make Allum-Water, 


Take a Pound of Allum, and beat it to 
bwder, then take a Gallon of clean Water, 
nd ſet it on a Fire, letting it boil till all the 
lum be melfedz' thenttake it'off the Fire, 
nd when it is cold you. may put it into a 
[eſe] and keep it for your uſe: With this 
wer, if you wet your Paper before you 
hy on your Colours, it will keep them from 
king into the Paper, and wall alſo add a 

Luſſre and Beauty to the Colours laid there- 


1 
1 9 * 1 & 
* 44 * 7 34 z * 4 % 
» 3 8 6. * - i * 0 7 WE; Ys 1 
1 Do % 


lb! Names of fuchColours 2s are nece ary for the 
Waſhing of Maps, Plots, or Charts. 


r 30 471 Koi as: - 
Vermillion, 0 odge. Bice. n 
ale. Tellow Berries. Indigo. 

Read Lead, Orpiment, ite. Verditer: 
laſet. Arſnick Litmoſe. - 


a *- on 2 * — 2 i 
—— * — — 1 n — 9 IR RAT , LOT 
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Pour Colours in when they are ground 
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RE DS YELLOWS BLEWS GREEN 
Braxile. Miſlicot. Ultramerine Bice. 

: Turtfotle. Saffron. the beſt —_—_ Gree 


Indian Cakes. —C 
FR Cm mine tbe ; N. E Verdiim: 
' beſt R ed. £8 
As Flocks | „ 2158 vl 
BL Ack S. . . WHITES. BROWN 
Lamp-Bluck. White Spaniſþ-Br 
Akt Blank Lead in Unmbe. 
Ivory 8 Fakes . Wood-Soot:. 
Hurts Horn burt. Ef n 
eee ni) _ Walm 


NM B. Colours ade from Vegint 
faces the ſooneſt. 

Being thus — * of theſe ſeven 0 
ne therk named, which you may 28 
divers places in London, as alſo of 40 
ing: Sone and Muller, which any 1 
in London will furniſn you with, allo 
vers Pencils of ſeveral ſizes, and Gally - 
Gar-Glaffes, or Horſe-Muſcle- ſhells, 1 | 


tempered, you nts then ready di ny tit 
.to make uſe of them, and now will I 


you how, all the fotementioned 3 


ta be ground and tempered. 
" v * . Fa * 3 * 
2 b « a | oY 4 1 1 5 1 
A At ba MT 3 Fa i 
2. ho # + 44 * a 9, Þ + 
pe * (+44 * * * 7 0 
2 a Ta +4 2 
\ I EE * * 
* Ver 5 4A * 
* ; 
"* * 
* 5 £4 * F "* 5 
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| Y | FX 
, 


* 


of the ordering of "Colas. _. 


Of theſe Colours before mentioned, ſome. 
e to be Groumd ' ſome Vaßbed, ſome ny 
ped or Diſſolved, others to be e 

ne to be Bunt, and then Ground. 


. How any Colours to be Grand. 


Take what Quantity of any Colour you 
leaſe, that is to be Ground, and lay it up- 
n jour Grinding-ſtone, being clean, as alſo 
your Muller, then with, your Muller bruiſe 
he Colour, if it be lumpiſh, and when it 
f teaſonable ſmall or fine, put ſome fair 
Fater to it, and with your Muller grind the 
inr and Vater together till it be very | 
then with a fe. or piece of thin 
+> Haney uy being clean, take it off from 
be Sone, and put it into a ghell, and when 
s dry vou a A auth ne, Shell, 
* hepa for n ue. „r lp 


The Cure = „ 
mali, Loke, bus, Alla, Mbüte Lad 


«UL 1 4 $43 211 1211 * 
In Grinding al your Colours put not too 
uch Water bo Wer upon the Stone, for 


ey ought to che ground 1 ee 
l er. Pap, 5. | 4 
8 * * 
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. "How Colours are to be Va fd. 


Take a goodQuantity of the Colour whi 
yon intend to Waſh, and put it into a'B 
pouring to it a good Quantity of fair Wat 
and ſtir the Colour and the Water often tos 
ther, and then you wall ſee a great teal 
filth ſwim at the top of the Vater; when t 
Colour is ſettled to the bottom of the Baſo 

pour away that Water gently into anot 
Veſſel or Baſon, and pour more fair Wat 
to the Colour, then ſtir the Colour and th 
* freſh Water together, and when the Cola 
is ſettled, pour away that ſecond Water 
the former, and ſo put a third and four 
Water, ſtirring it often till the Water con 
from che Colour without filth, then is 70 
Colour Waſhed :- But before vou take t 
Colour out of the Veſſel, lay it with ye 
Hand very thin about the ſides of the vf 
and when it is dry, ſome of it will fall 
the bottom, ien put upon a/theet of Pape 
which will be good Colour; but the Rema 
Aer, which ſticks to the ſides of the Bak 
is þeft of all, which with a 9 Feather 50 
off the ſides of The "Veſſel," for it will 


| Fiuer than any Flour. N 
* a, © The Clans to be- vibes ath, 


auen .. Bir | "Orpiment” = | 
5 — Parditer * -Broms 


an on S = 2 + 
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Theſe or other Colours thus waſhed. vu 

ay reſerve in white Paper free from Duft, 
i d make uſe of them as 5 you have en, 
wie | J : 


3. How Colows « are to be Steeped. 


This is only to put the Coloyr TIT 
ind of Liquor, and there to diflolve ; fone 


cold Liquors, others moon the Fire. 


The Colours to be Jodi in 2 Lins, a 5 
T:low-Perries, bets wy een. 


n — Htmaſe. kl "BY 
Saffron, 2 cr pay Cole. * 
| The Colors to be upd, or boiled. ares, 8 
| Frach-Verdigreaſe, Teal 
Brazil, Would Sodt... fr REY 
28 4 2 8h 


Kindes . Wal mite... 


theſe Colours when fteeped or boiled: are 
obe kept cloſe in (Glaſſes, till 208. Hayes 
ne foul ee K's ui fiat tos 


«a 4 — * 1 i 


4 H Colours are: to : PRA 


Some uſe 4885 to put >Luop of 8 
Iato 2 Rec-hot : ofthe Fire, and there 
Bi * tilLit 5 8 burnt; but this 
; L 3 Ti is 1 
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1 _ waſteful and ſlovenly. The beft vg 

i this, x 1 | 
Take a Quantity of your Colour, and p 
it into a clean Crucible, putting thereto fon 
Fair. water, then cover the Crucible with Cl 
and ſet it into a bot place of the Fire, let 
ting it there continue till the Crucible be Nad 
hor, then take it out, and when it is cold 
you may take out the Colour, and prind 
it as is before taught, 


The Colours to be burnt are, 
Spaniſi-Brown. © Printers-black, © Tory.” 


en. Mubillns 
Qr any other groſs and foul Colour, 5 


k 


\ Z 8 4 
0 E 
EF - * — as (& : &- 843 * * * y 4 * — 4 ; 
: X # 8 0 4 wh * W > a” * 4 
” * 


f 0 8 © as. POLES. N 04. v4 8 | PL 
i Having ſhewed yon the way how to Grid 
Wn Haſh, Steep, Boil, and Bum your Colours, | 
= will ſhew' you now 890 n 


5. How to temper your Colours, 


Firſt, Such Colours as are ground with 
Fair - water, take a ſmall Quantity thereol, 
and put it into a Miſele.ſpell. putting t 

to {ome Gum water, and the Colour in a ſhort 

time will be molified ; then with your Finger 
(being very clean) braiſe the Colour again 
the Shell, till you find no knots undiſſolved 
then with a clean 'P-ncil ftroak down the 
 Coloar towards the bottom of the Shel, and 


T 


* rr le. x 2 = 
_— 2 
= — a — 
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xs fit for uſe; but it it be tos thick, add 
Gum-water 5 
bach Colours as are Waſped, you moſt 
nper in a Shell with Gum water, in the ſame. 
manner as you did thofe that were Ground. 
Such Colours as are Steeped, the Liquor 
uy of them is to be uſed, Lis. * 
ition. | 


} 


the ſeveral Simple chi bow to * thes, 
vit hout 9 nextuyes, a 


; I . 
1. 14 4 * * : Y af 


55 IR 
3 Of RED, - EY 
Carmine, being tempered with weak Gums, 
wer makes the beft of Regs. 
Vernillion, being Ground and tempered with 
um. water, makes a deepRed n _ 
ater, makes 2 deep Pink o or Bloom CORN _ "ry 
Re Lead, Waſhed, is c brave Qrient, Come 8 mt if | 
our, between a Red an In Orange Colour. 
Taſct, Waſhed, and tempered with r 
water, differs not much in Colour from 

ke, but it will ſoon fade and grow lighter, | 

ut being tempered with Brown water it will, | 
be more deep. . . 
Brazil. "The Shavings or TEN 8 | 
df being boiled in Fnegar and ſmall Beer (or 
ar-water) in an Earthen Veſſel, with ſome. 
powder of Alum put therein to heighten the” 
(abur, makes an excelent Pink or light Violet 
Colour, When you ſtrain the 1 from 
L 4 | the 
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the dregs of the Brazil, add thereto ſome 
Gum - Arabick to bind it. N 
Turnſdil. It is made of Line: Rags dyed, 
which being put into a Saucer or the like 
with ſome Vinegar, and ſet upon a Chaſing. 
diſh of Coals, the Rags ſqueezed into the 
Vinegar, with ſome Gum to bind it, make 
a good Colour to ſhadow. all Tellows with, 
Indian Cakes. » Ule them * Tu- 
ſoil, and they make a good Kd tramſparat 
Colour: Into the Liquor put ſome Gum to 


bind it. aan 

Scarlet Flocke, (which is bought at the 
Cloath-Workers,) boiled gently in Fair-water 
for about 5 Hours, putting a ſpoonful of 
KR Flay ol bring = the Colotea ; 2 


- 
* 


po” oe — * 1 „ 
* 4 * — 
= 


ao Pe * 
*% " l 4 . ” 7 3 * 5 > Fa ” 4 A Fs * 1 * 0 " > 
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© Ewmbooge, Steeped in Fair water only, 
makes the moſt excellent, and moſt tran(s 
patent Jellow Colour: It is of that Nature, 
that it will admit of no'mizture.. 
Tuellov. Berries, Steeped in Fair-water and 
a little powder of Alum added thereto 
(or ſteeped in Allum water) ma kes a very 
good and Travſparent Tellow, 8 
Orpiment, Waſhed and tempered with 
Gum-water, makes an Orient or 7 
4 :- fs 133 : $15 8 ee 1 there 


1 14 
41 1 4 8 
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ze are ſeveral degrees of i it, ſome more 
1, and others more Tellow. 

Moſticot, Ground and e with 


um- water, makes a good, but no Trayſ= 
rent Tellows; 


the on, Steeped in Fair-water all night: 
akes 5 all « nn. Tranſpatet Gold Coz 
th, 1. i 
- 

ment 5 Of B ; { UE 8. 0 ) 
1 tg 


Uramerine, Being 8 with; a wall 
um. water makes the beſt Blue 
ice, Waſhed and tempeted with Gum 
ter, is an excellent Blue, but not 'tran- 
77 ent, and there are ſeveral ſoris of it, r 
lighter ſome fadder.) © 

kilo, Ground and tempered with Gums 
ner, makes à deep Blue, and is fit toy 
dow all other Buh. 
Verditer, Waſhed and tempered with Gums 
iter, is a good Blue, but not tranſparent.” 
Litmoſe, Cut it in on ſlices,:and ſteep it 
12 weak Water, made of Gum-Black, for 
he ſpace of -a diy or »more; and you will 
ave a tranſparent Blue. E 

Logwood, Boiled in all reſpech 28 Brick: 
Rakes an excellent Violet or an, 


ure, 


and 
eto 


XR * 
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4. Of- GREENS. 


. Waſhed and tempered with Gun 
water, makes a good, but no | franſparcn 
Green, . [fe 5 

Sy- lee, Ste d in Fair-water, andalir 
tle "mh of Allum added thereto, makes 
a good Green to ſhadow or - damaſk. witha], 

Verditure, 'Wathed and tempered with 
Gum. water, makes 2 Green, not'tran — 
Half pound -of French-V erdigreaſe,: by 
with a Quart of Fair-water, puttisg 8 
an Ounce of Ago to bring ont the Colour, 
makes an excellent. "Tranſparent Greg" 115 
clining to Ble. 1 2813 
| N. 3 B. This Colour math bs bailed wal | 
pently for about five Hours, then take i 
off the Fire: and let it ſettle all Night, 
and ork next Eng PRs = N 


part. } 
= 
_ s 


„ Of BLACKS, 


TED Ground and: tempered with 
a weak Gum-water, is the beſt Black for 
thadowing deeper Blacks. 
eil Printer s- hlac k, 8 * 
Horn Shavings, being Barnt, Ground, and 
Tempered with Gam-water, are all g 


a ww ac cwocd aaa — — —— —ä— 
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6. Of WHITES, 


Vhite-Lead, Ground and tempered with 
m-water, is the beſt Vhite. {ity 


7% Of BROYMNS. 


13 


Spamfh-Br o ., Burnt, ground and tem- 


thal, ey d; 
with red with. Gom-water, makes 2 Reddiß- 
„ or Liver-Colouaur . 


Unber, Burnt, ground, and tempered 
ih Gum-water, makes a good Har- 
be and is good to. fradow upon 
Vood-Soot, or Rindes of Vall uuts, Boiled 
0 Fair-water, and ftrained, and ſome Gum - 
uabick put into the Liquor, to bind it, either 
{ them makes a, moſt excellent Colour 
vr. to exprefs High-ways, Lanes, c. 


Of Mixture of Colour. 


All the fore- mentioned Colours that we 
have hitherto treated of, are ſuch as are 
laply of themfelves, without any mix 
ture, of which infinite may be compounded; 
ay, almoſt what you will. But for ou 
purpoſe the moſt. tranſparent Colours are 
tie Principal, for this our purpoſe of Co- 
luring of Plots. Ot which Brazil. and 
odd Vater, Carmine, Indian-Cakes, 1 
7" 2% 
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foil, Ultramer ine, Gumbooge , Tellow-berjin 


| ws 1 Plat have a { lad, Green,” 


of theſe, which may better be tor out bj 


S:fron, Litmoſe, Sip- Green, Fro Verdigref, 
Wood-Soot and .W, almt-buſts, are the pit 
cipal, and of theſe ſev nl others may be 
— 


2 GREEN, 


"bins ygreaſe-water , and Tellow-berry-vatn 
makes an excellent tranſparent” Green, either 
ſadder, or lighter, according to, the Qu 
tity that I, take of either. Uh 0 5 


a * 1 of 


| © For BLU * 
* Litmoſe« ater, 'To which add ue 


e en 


- For Or, a r rl 


4. FS 


ene and Telon-berrywate 
Infinite Colours, I fay, may he made 


Fe than by many words: And chen 
re now I will ſhow _ ou what Col zur! 
WOE one znother. pi e 


* 
18 


5 | Concernby Stein, 


"All te t Co durs are ſhadowed v. with 


Colours 01 their ſame Nature but * 
3 


* — 
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ad, for which take theſe Brief Di- 


rect ions. 


ſanilion. [Lake, ordpauif brown 
Jaliter and - er N : 


Cmbooge ond . | | Umber, with Read- 
likes berries, 5 n i Rad 
e 


Ela, | Ts Laber Spaß Iron, 
laficote, Sha- | Red Orpiment, _. 
vil. vorn. do- Burnt Unher with 
ed Brazal-water, _ 
Unber, - | wath, Unber Burt, 
Roſſet and Bra ras | © | PaniÞÞ-brown, mixed 
i ce #30 with Bragi Euter. 
Vadigreaſe e 1 Indigo. and Tellow-ber- 
. þ. vater mixed. 
V 50d Soot . 28 Unber . 23233 
n, = 151 IT $ 91099107 


by 1: „181 tho 


ein. the la ung on of", you 0. 
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For the hing on of your ATE von 
muſt provide, your ſelf of Pencils of - ſeveral 
ſes; bigger, an leſlorn a and if "Ju" will be 
wrious, ., yon ought, to. 2 a great and a 
{mall to each r pective olour, iE not, yon 

nult always we by you 2 diſh'of Fair- 
vater, in which you muſt ſwill or 3 7 
2 Pencil, wiping it wich with 
72 5 22 
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"Linen Cloath, before you put it into aw 
ther Colour. | + 5; 


For your Pencils, you may chuſe 
your buying, thoſe that are good in thi 
manner: See that they be fulleſt nen 
the Quill, defcending or leſſening into 
ſmall room ane ſharp point, which 5 
may produce by putting of the Hair in 
your Mouth, and drawing it through you 
Lips once or twice, then may you ſee v 
it is, and if you find any extravagy 
Fairs, ſinge them off by a Candles Flame 


à— ws ay — , ,,. 


Being thus provided with Colours an 
"Pencils, if you would lay any Colow 
bout the Edges of any part or piece 
Ground in a Plot; as ſuppofe you woll 
incloſe a Field in a Plot with Yellow 


1700 
* 


tif 
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zy of Water by you to dip it in, and 
— along the inſide of the Coloured 
ioging it more down towards the Center of 


„., and msk ir ſhow as il it loſt itielf by 
xt deprees, tO the very Colour of your Pa per 


x Parchment : And this courſe is to be 
ken not only for Tellows but for all other 
rs, Then laſtly. with a Pen (if you 
annot handle a ſmall Penal handlomely 
nd evenly) tak? ſome of that Colour which 
hdoweth that Colour you coloured your 
Field with, and go over your Black-Lead 
ine only, ſo ſhall your Field be finifh- 


And in this manner may you" do a Hun- 
xd Fields in one Plot, of divers Colours: 
gly obſerve this, that as near as you can, 
du colour not two Fields adjoyning one to 
e other both of the ſame Colour, but of 
lifferent : and therefore it will be conveni- 
m to underſtand what Colours do ſet one 
other off beſt, and as near as youcan to lay 
Uoſes ad joyning one to another, of two ſuch 
Lalours, that one Shadow may ſerve both. 


— - 


— 

| Ks 2 
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Line, 


the Field; and this will ſweeten your Co- 
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F acobi Rohaulri Phyſica.” Larine d cenſj 

& uberioribus jam Annotationibus ex illuſtriſ 
mi Jlaaci Newteni Fhiloſophia maxkimam pane 
hauſtis, amplificavir & ornavit, S. Clarke. Acced 
etiam in hac tertia Editione, novæ aliquot Tabulz 2 
Hage & Annotationes multum ſunt audtz, 4 
rice 8 5. | 


"i 7 01 William Dampier's Voyages round che Va 
n 


The Hiſtorical Geographyof the Old andNew Te 
ment. in 4 Vol, 8 vo. 

The . Young Gentleman's Courſe of Mathemari 
ui x. Arichmetick, Geometry, Trigonometry, Meck 
nicks, Opticks, Aſtronomy, St bat and n 5 
in 3Vol. pr. 18 7. 

Harmonia rr 


Nr Ming Knee * 13 2th Edidion.,.. 
The Venti Cloc Mabel, by U. 'Derbam. M. 


ition, wich large Additions, pr. 1. 5. 6d. 

1 Voyages to the Iſthmus of F merica, the 2 
Edirion. agg 

Boſman's ion inea. 

25 on | l * Lo 

Dougbarty's General canker 120. 2d Edition. 

A Dictionary of all Religions. 

Funnell s Voyages es round the World. 

The Rich Man's Duty to contribute liberally to i 
Building, Rebuilding, Repairing and Adorning « 
Churches. 
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